ST. A 


MEMOIR * 


OF THE 


Royal Society ; 3 


Being a New AnzzipDcuryr of the 


Philoſophical Tranſactions. 


Giving an Accovnr. of che Undertakings, Studies, and 
Labours of the LRARANE D and INNEN Io in many 
confiderable Parts of the Wo L D; from the firſt Iuſtitution 


of that IL r r in the Year 1665, to 
the Year of Nes teat | 


The whole carefully ahedetd from: Originals, andthe + 
Order of Time regularly obſery'd, with a Tranſlation of the 


LartinTaacrts, and the Theoretical Parts apply'd to 
Practical Uſes ; aMo an Explanation of the Terms of Az as 

they occur in the Courſe of the Work, Being .a Work 
of general Uſe to the Pablick, and worthy the Peruſal of 
all MarHgMATICIANS, AR YIFICERS, Ta Abreu, Cc. 
for their Improvement in various Branches of Bufinels. 


8 — — 
ou 


5% Mr. bADDA N. 
V O&. X 5 


 Nuitrated with a gem T Variety of Corena LY ATES.. 


EY 


— 


„ 


men 


— 


* 


1 8 


LONVOO VN. 


Printed by G. Suiru, in Stanbope- fret, near Clart«markes, — 


Sold by T. Coorzt, at the Gli. in Pater-mofter-Row 
W. ernte in Ol Bond-firees. | 


Foce rt r. 9 


'#7 


- ” 4+ 4 


4a 
g 14 
: : 

* 

* 

9 

- 

* 

* 
9— 4 — 


— 1 


53  —— A 


ten * 


3 - 


LE IT * " 
1 * 


* 71 1 © : * £ 
» 42, "A BODLT2855755 4 3 


13 Den 1 1100 , is x 
C77 EWA 1486 


1 1 . 


0 2 #1 0 ** A I\W | Xx 


RO Y AL SOCIETY: 


Being # New AnziDouent of th $678 
Purrosor IAT TRANSACTIONS: 


od uin 
3 


nn ths r _— 


—— 


— —_ 


x 
FR” Tri” 


Experiments on the indian Magnetic Sari; 11 Muſ- 
chenbroek. Philoſophical Tranſactions N* 2 7 297. 
HE Indian ſand, which is brought to Holland, is 
$ aid to be chiefly gather'd upon the ſea-ſhore in 
Per ſia; after which it is boil' d in water, to free 
it of its ſaltneſs; 2 this it becomes a black 
4 wder, conbiſting ins of different bigneſs 

ſome of which have a very a ſurface, and others one 
part of their ſurface ſomething ro . E. 2 and the other very 
—＋ Nr. f ure very like grains of com 
nd; is alan ag is ſmaller... Theſe little 
lumps here” yt Br taſte nor ſmell, and are friable ; ſo as to 
be be caſe reduced to a very ſabrile powder. It bas 
ich are ſtrongly attracted by the loadſtone; and 
ar br ſo very unactive, as ſcarcely to ſcem to be magnetical: 
The blackeſt are the ſtrongeſt, but the unaftive ones are 
more ſhining, and n to the colour of lead; theſe are 
in the greateſt quantity; and from them the others are got out 
by a loadſtone. The ingenious Montenus bas ſeveral ways 
examin'd ſuch a kind of ſand, which is brought from * 
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and deſcribed it in Phil. vs Frau: N' 197. M. Muſchenbroek. 
_ 1 1 1 hs Man eber way ; of which he gave 
Phy 8 Diſſercarions, p. 1:7, But a 

eat it deal Lal till _ to-be copfidered; and as there is a 
Ly est deabmore of this fabſtavee of che lazy or unaRive than 


the ative ot magnetic Tort; it was pro A to try, whether 
tic Hicks i ght not be excited &1 increas'd in all ot 
*i and after 7 feu ral he found the thing ſucceed. — 
ſafpe ted that there might perhaps be too great a — of 
Ses — 9 ky , to ThAW& it to be turned 
& pan - "Pp contituance in the firey he 
refore, be reg k 7 — 8517. crucible for two hours with 
half the quantity o aſterwards waſh'd away the 
ſale with water, a ATA remain'd much blacker than 
beforc, 27 which he found ſhe thin a quarter endued with 
4 ter aghtticforcs. ed mor uſchehnbrock does not” ſcruple 
ts attribute t Wiring to the falt; becauſe tho the action of 
the fire alone increale the force of the ſand; yet it does 
not ay it — o much attractive force. 
2 * common blacl ſoap is made of oil boil'd with 
the ff pot-aln, be bad a wind to — ſoap 
N pot do 25 (bag lalt alone in exciting the virtue ia the 
be 8 fand with an equal quantity of ſoap, 
the Hug Eck expoſed to a gentle fire; in dA. crucible, to 


2 which lch mcd; then the fire was 
e HA fe ay hour, the oily W nly y con- 
Wy and the matter in che crücible ſtro fir d: Then 


©, afterwards Horny it in water, ang mige it 2 he ob- 
wind a back find, which wis i endu'd with a vigorous 
arttacting force. pie d "with rhis fucceſs, he had à nnd to 
bel be could excite A greater force 7 in it; Wherefore: 
again 4 it with Via Toap at before, and cyen 4 
third iner; Hur no addirivn Wis thereby made to its virtue. 
He found that keeping ft ich log in ſhe fire is as prejudicial 
as ke ping it too ſhort a tin we ful bu Half an hour and an 
hoas ſte mid to him the tho prope Mw of time. 
Me aficr wards added ro he black '(bap half the quantity. of 
fale of ra#tar, mixing therewith” an equal quantity of tand; 
which, "whey epo in 2 crti&) Ne” to x reverberatory fire for 
4 of an hour, he waſh'd in water; and then ſo conſiderable 
was the virtue of the ſand, that” if it did nos exceed the 
rr it at leaſt was equal 10 it. | 
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And becauſe he had obſerv'd the vilineſs of the ſoap. to 
con uce much to excite, the; yirrue in Nee Jang, ier 
beef-cllow with an eus quantity of Lan, and” having 
cloſedthe crucible very, well, be epos d the whole” mal ro 
».reverderatory fire for tw out; whereby, the Hand ecm 
much black er, and-receiy'd a great deal of atfrative virther 
Bur chat ſand, which was .butned two Yours with af equal 
uantity of pitch, became more active, is allo very Nek, 
brile, and very little ſhining : But when it was, epos a 
longer time in the ſame crucible, he oblery'd it tb be weake? 
as alſo when it was in the crucible with the pitch, but of 
an hour, it ſcarce acquir'd any virtue: 80 that there müßt be 
a determined action of fire to raiſe the virtue in the lau. 
Yet he could not, excite. a, greatet virtue in the ſand than by 
the following. means; 212. mixing the land ip the cruable 
with equal parts of. rafin, pitch, frankincenſe, and rape-oll, 
and expoſing it to a reverberatory fire. for an” hour, Feige 
firſt clos'd up the crucible well, Between the black calls of 
the oily matter, there ſticks a very black 1and, which lea 
ap fa tel: in the i dee, as tack 37 if da e . 
hen he conſideted whether the ſand did nor dx ts 
ea teſt force, as it came nearer to the natyre of , b 
rniog it with the aboye-mentioned” bodies; add Taſpeting 
this; in ordet to try it, he put it arpong ſuch bödies 3s turm 
ing to. the operations "defcriB'U BY that 
Naum, in that excellence” book, 


great Experimenter 


entituled, The. Ars of ro, Tron” into Steel. He, were 


, 


fore; tou three parte of ſand, two parts bf chimney" ot, 
and of ſea ſalt, powder'd; charcoal, and aſhes, one pat each. 
Having accurately mixed all thele edles together,” they - 
were expos'd for fx hours in 2 cloſe crueible to 2 Ming fire ; 
and then the whole maſs was boil'd and walh'd in Water, then 
dried, and ſo receiv'd a great deal of attrafting forte: but 
it was not near fo active as that prepar'd with foap, or in the 
manner laſt deſcribed.” e | 
M. Xuſchenbroek conjoctured at firſt,. that this” fand is 
an imperſect magnet, or ſubtile powder of it, which, When 
it is grown up into a greater lump, forms the common load - 
ſtones : But when be foand by experience that common 
loadſtones expo d to the fire, according to ſome of the 
methods above-mentioned, did rather loſe of their force than 
gain, he alter'd his opinion, and owns thar he has not hitherto 
penetrated into the knowledge of this matter. kj 
VWhat- - 
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Whatever it be, it is certain that there are ſeveral kinds of 
this ſand, brought from different countries of the earth: For, 
it is brought from Perſia; and ſome from Virginia: There is 
another in Italy, common enough at Leghorn : And this 
laſt is naturally very attractive: There are two ſorts found in 
the Eber, a tiver of Haſſia ; of which one reſembles the Ha- 
Han, and the other conſiſts of large grains, almoſt as big as 
| hemp-ſced, but ſcarce having any virtue. | 
Muſchenbroek had, beſides, a very vigorous ſort, which 
he is told was got near old Ragu/a in Dalmatia. The ſeveral. 
kinds of this ſand are unknown,: which time and the diligent 
obſervations of philoſophers muſt hereafter ſhew. 


. Some Obſervations made in London; by Mr. George Gra- 
ham; and at Black-river in Jamaica; by Mr. Colin 
Campbell, about the going of a Clock; In order to deter- 
mine the difference between the lengths of Iſochronal Pen- 
dulums in toe Places; and communicared by Mr. Brad- 
ley. Phil. Tranſ. N“ 432. p. 302. 


15 H Of it be upwards of 60 years, ſince M. Nic her firſt diſ- 
cover d, that pendulum's of the ſame length do not per- 
ſorm their vibrations in equal times in different — and 
tho“ ſeveral experiments, fince made in different parts of the 
earth, concur to prove, that pendulum's ſwinging ſeconds are in 
eneral ſhorter as we approach the equator: Yet what the real 
ifference is between their lengths in different latitudes, does not 
ſeem to have been determin'd with, ſufficient exactneſs by the 
obſervations that have hitherto been communicated to the pub- 
lic; 8s may be gather'd from the 2@th. propofition of the third 
book of Sir J/aac Newton's Principia, where they are com- 
rd as well with cach other, as with the theory of that illu- 
84 author. Ir were, therefore, to be wiſh'd that more of 
this kind of experiments could be made with greater accuracy in 
proper places, by ſuch perſons as have ſufficient ſkill and oppor- 
tunities to do it; that we might thereby be enabled to judge 
with more cerrainty concerning the true figure of the earth, and 
the nature of its conſtituent parts. | 7 
As an inducement to ſuch as may have it in their power to 
put the like again into practice, here follows an account of a 
very curious experiment of this ſort, made in Jamaica by 
; Mr. Campbell: His clock, which was made by the ingenious: 
| Mr. Grabam, was fo carefully contriv'd, that its pendulum might 
A at plealure be reduced to the fame length, whenever LR 


+ ww þ s A + dm tk 
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it u 1 | 
his clock, being chiefly deſigned 
tions, had no — 54 
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ſhould be occafion to remove the clock from one place, and ſet 


in another, 


part, and its 


Þ 


for a ſtronomical obſerva- 
ulum was adjuſted to 


As . that in London it vibrated ſeconds of ſidereal, 


time, When it was finiſh'd, Mr. Grabam fir d 


wm up in a room, ſituated backward from the ſtreet, and on the 


p e his houſe to 


be : as Og. Qed. by = fon as 


vent its being diſturbed by coaches, 
es that paſs'd thro* the ſtreets, and that it might 
poſũble. Having ſet it going, 


he compared it with the tranſfits of the ſtar ſucida . wer 
the meridian, which 155 ; 


; Days 1 "> 
z2othat 8 39 1 
22 at 4 59 1 a 
23 at 39 2 
* 25 at 8. 59. 
1428. at 8 39 124 4 
29 t 8 59” 26 
$9,408), e 37 
Hence it a 


parent revolutions of the ſtar. 


In order to eſtimate hom much the 
ened by greater degrees of heat, or how much ſlower the e 


by 14 clock. 


ppears that the deck dings 12 ſeconds in 10 r. 


ulum may bel 


k 


would go on that account, when remov'd into a warmer climate, 
a thermometer was fixed by the fide of it ; and between the 
hours of 19 and 1 o'clock in the morning, and at night, no- 


tice was taken at bat height the ſpirits ſtood, and t 


beight for each day.was as follows, 


_ Days Therm. 4: 


C21 
422 
25 


24 
August 25 


1731 126 


27 
28 


129 
130 


27 i 


271 


32 1 Diexons. * | 


30 
28 


2295 
28 + | 


25+ 
27+ 
274 


— 
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Hence the mean height for all theſe days was about 28 4 


diviſions. 

The clock - weight, that keeps the ulum in mation, is 
12 1. 10 4 03. 1 to be wound 11 a month. The 
weight of the olom itſelf is 17 pounds; and (during the 
time that the clock was compar'd with the tranſits of the ſtar) 
it vibrated each way from the icular 1* z5'. The mag: 
pitude of the vibrations was eſtimated by means of a braſs arch, 
which was fixed juſt under the lower end of the rod of the 
pendulum, and divided into degrees, Cc. 

uſt 31, Mr. Grabam took off the weight belonging to 
the clock, and hung on another of 516. 3 . and with this 
weight the pendulum vibrated only 1* 15 on each fide ; and 
the clock went 1 ſecond and + flower in 24 hours, than when its 
own weight of 12 b. 10 fo. was hung on. | 

This experiment ſhews that a ſmall difference in the arcs, 
deſcribed by the pendulum, or a ſmall alteration in the wei 
that _ it in motion, will cauſe no great difference in the du- 
ration of the vibrations; and therefore a little alteration in the 
teqacity of the oil upon the pivots, or in the foulneſs of the 
clock, will not cauſe it to accelerate, or retard its motion ſenſi- 
bly : From whence we may conclude, that whatever difference 
there ſhall appear to be, between the going of the clock at 
London and in Jamaica, it mult be entirely owing to the lengrh- 
ning of the pendulum by heat, and the diminution of the force 
of . upon it. 

Grabam ſent very full directions to Mr. Campbell, de- 
{ribing in what manner the clock was to be fixed up, and how 
the pendulum might be reduced exactly to the fame ſtate as it 
was when in England; but no intimation was given concerning 
the going of the clock, that the experiment might be made 
with all poſſible care, and without any byaſs or prezudice in ſa- 
your of any hypotheſis, or former obſervations. 

In Ju 1132 we receiv'd an account of the ſucceſs of the 
experiment by the hands of Mr. Joſeph Harris, who was pte. 
tent at the making of it in Jamaica; and who brought over 
with him the original journal of the obſervations of the tranbrs 
of 2 ſtars, (viz. Sirivs and Þ Canis majoris) over the meridian, 
compared with the clock, after it was fixed up in Jamaicg, © 
Mr. Grabam had diced ; togetber with the height of the 
ſpirns of the atorefaid thermometer, on the ſeveral days 


obſervation, 
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The chief of thoſe obſervations are conta in d in the followin 


table; the firſt column ſhews the day of the month; the ſe- 


cond the name of the ſtar, and the time by the clock of its ob- 
ſerved tranſit over the meridian; the third contains the hour of 


the day, when the thermometer was obſery'd, together with the 


height of the ſpirits at thoſe hours; the morning hougs. being 
. by dhe Liter A, and thoſe of the afternoon bythe let- 
| ter P. N d 4 14 | L 1. 
| E | | r 
0 — | 3 FE 
173434 — E if 1730034. R. - l 
8 L E 
Jan. h 7 h Feb. 8 11 39 91A 171 
23 |8 11 59 5o[104FA 144]| 2 | 12 1231 2P. 9 
4 12 22 14) 9 P 11 * 8 
24 Cloudy. 111A 154 | : - A 84 
25 |8 11 55. 400 84A 17 311 39 53 50109 
. 12 18 4| g 114 oP 1 
26 3 11 8 A 20 | 24 
l 2 P 84] 46 11 34 46 63A 18 
* | 9P 10 Aer 
27.18 11 51 31 7 A 17+ : — 
1 4 12 13 Z 2 P a 5 8 * AS 
e 9 124 55 5 * Fe 
28 13 11 49 260 7 A- 204 5 4 
* 12 — —4 Ea 613 11 30 351 7 g 15+ 
FE THESES 
mY — —— — 4 7 |þ 11 28 31] 7-A 20+ 
b. a, E 12 
N 
3% Co, Pit 'y | s [3 Cloudy: | GFA Ire 
a - Irr P 13 4 11 48 50 84P 8+ 
EE ee 
12 5 37109 P $4 & 35.4 H— — 
Feb. f 11 41 84110 A 1841] 19 |3 11 22123 = 1 
1 j« 12 3 331 P 16 a 11 44 3 15 0 
a ute s 


4 
+ 
gy — — ä — as 2 
* 
0 of 


M.E:M:OER:S. of the ; 
| F — 4 F 
ae e e fs hen 
2 ee — 
Feb. i 11 20 6 54A 16 fed (3 Cloudy. | BA TG 
11 [411 42 30lt2 SH} 16 [© 11 32 48 P 7 
tr 54} 11 [P11 75 34% 12 
fue 9110 A 174 « 11 29 59} 8 P 6 
11 40 24/12 13 g 11 5 29 
8 p 54 18 — I2F 


13 | Clouds | 9. A 

13 3. 2 Þ 7 | The pendulum, 4 0 Ads 

14 Cloudy. - 7FA 16 2 . N 15 
4 11 36 15/12 11 52 cach way om the per- 
. Wc 8 P 10 pendicular. 


15 | Clouds, | 9 A 18 
, | 12 1 


3 
83P 71 


Tbe tranſits of the ſtars over the meridian were obſerved 
with a teleſcope, fixt at right angles to an horizontal axis, 
whoſe ends lay exactly eaſt and welt ; by the turning of which 
axis, the line of collimation of the teleſcope. was conſtantly di- 


ms 


. refted in the plane of the meridian, This inſtrument was 


daily adjuſted to a mark, fixt in the meridian ; and in the jour- 
nal, between the ſecond and third of February, the following 
rematk was made, 

N. B. This day was hotter than uſual, as appears by the 
thermometer ; 'and the tranſit inſtrument bad loſt the level a lit- 
tle; but after we had adjuſted it, it pointed exactly to our me- 
ridian mark ; and ther we are at a-loſs for the cauſe of this 
difference A — N 1 

From t regoing table it appears, that the c 4 
217/ in 26 ——— of the ” 4. — is, about 2* 5 * 4 
in one , revolution; the difference from this medium Gaivoder 
. 1 upon account of a greater or leſs degree of heat on dif- 

erent days. 

- 'The ak of all the obſerved heights of the thermometer 

from Tan. 26, to Feb. 18, was about 12 divifions an 4: 
re, the difference between the mean heights of the ther- 

mometer at Jamaica and London, during the intervals of the 

reſpeQive obſervations, was 15 diviſions and 4; the r 


' 
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ſtanding ſo much higher in Jamaica, becauſe of the ter 
heat in that iſland, _. $47 121 
That we might be able to jadge, how. much the different 
degrees of beat, correſponding to any number of 'djvifions 
upon this thermometer would cauſe the clock to go flower, 
by lengthening its pendulum, Mr. Grabam took notice ot 
the loweſt point, to which the, ſpirits ſunk at London in 
the winter 1731, and the greateſt height, to which they roſe 
in the following ſummer; and comparing the motion of - the 
ſpirits in this thermometer, with the alterations in another 
made with quickfilver, which he had for ſome years made 
uſe of; he concluded that at London the ſpirits in this ther- 
mometer would ſtand (one year with another) about 60 
diviſions higher in ſummer than in winter. 

By ſeveral years experience he likewiſe found, that his 
clocks (of the ſame ſort with Mr. Campbells) when ex pos d, 
as uſual, to the different degrees of heat and cold of. our 
(ny, do not vary in their motion above 25 or 30 ſeconds 
in a day. | | 

_ theſe obſervations and, experiments we may, there- 
fore, 2 that ſufticient allowance will be 
made ſor the lengthening of the pendulum by beat, if we 
ſuppoſe the clock upon that account to go one ſecond io a 
day ſlower, when the ſpirits of this thermometer ſtand two 
divifions higher, and in the ſame proportion for other heights. 
Admitting then that the mean height of the thermometer, 
while the clock was 2 with the ſtars at Jamaica, ex- 
ceeded that at London between 15, and 20 diviſions; if we 
allow eight or nine ſeconds, upon that account, the remain- 
ing difference mult be entirely owing to the difference of the 
force of gravity. in the two places HM. | 
Upon comparing the obſervations, it appears, that in one 
apparent — nah of the ſtars, the clock went 2 6! an 
ſwwer in Jamaica than at London; deducting, therefore, 
BY and 4, on account of the greater heat in Jamaica, there 
remains a difference of 1' 5807, which, muſt neceſſarily ariſe 
from the diminution of / gravity, in the place neareſt the 
equator, | | 

. Bradley has allow'd the clock to have; loſt ſomewhat 
more on account of the difference of heat than the mean 
heights of the thermometer may ſeem to require, upon a 
ſuppoſition, that the total heat of the days, compared with 
the cold of the nights, bears a e proportion in J 

a 2 than 
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than London; but if that ſuppoſition be not admitted; then 
the clock in Jamaica muſt have gone rather more than 1 58% 
in a day flower than in England. | 
Mr. Campbells obſervations were made at Black river in 
18” N. Lat. Now if we ſuppoſe with Sir 1/aar Newton, that 
the difference in the going of the clock is owing to the 
greater elevation of the parts of the earth towards the equa- 
tor, it will follow from theſe obſervations, and what is de- 
liver'd by him in Prop. 20. of the third book of his Principia, 
that the equatorial diameter is to the polar as 190 to 189; 
the difference between them' being 41 miles and 4 ; which is 
ſomewhat greater than what Sir J/aac Newton had computed 
from his theory, upon the ſuppoſition of an uniform denfity 
in all the parts of the earth. | 
Without entering into the diſpute about the figure of the 
earth, Mr. Bradley at preſent ſuppoſes with Sir //aac Newton, 
that the increaſe of gravity, as we recede from the equator, 
is nearly as the ſquare of the fine of the latitude, and that the 
difference in the length of pendulums is proportional to the 
augmentation or diminution of gravity, Upon theſe ſuppo- 
-Aitions Mr. Bradley colle&s from the above-mentioned ob- 
ſervations, that if the length of a fimple pendulam (that 
ſwings ſeconds at Zondon, be 39. 126 Engliſb inches, the 
length of one atthe equator would be 39.00, and at the poles 
29.206. And (abſtracting from the alteration on account of 
different degrees of heat) a pendulum clock, that would go 
true time under the equator, will gain 3 80 and 4 in a day 
at the poles: Bat the number of ſeconds, which it would 
gain in any ather latitude, would be to 3 48% and 4 nearly, 
as the ſquare of the fine of that Jatitude, to the ſquare of the 
radius: Whence it follows, that- the number of ſeconds a 
clock will loſe ina day, upon its removal to a place nearer 
the equator, will be to 3“ 489 and + nearly, as the difference 
between the ſquares of the fines of the Jatirudes of the two 
places, to the ſquare of theradius, Thus the difference of 
the ſquares of the fines of f and 4 and 189, the lati- 
tudes of Zondon and Black- ri ver, being to the ſquare of the 
radius, as 118 to 22% and 4, the clock will go 1' 587 ina 
day {lower at Black river than at London, as was found by 


obſervation. 


| | It may be hoped, that Mr. Car pbells ſucceſs in this ex- 


uce thoſe gentlemen who may hercafter carry pendulum 


xm and the little trouble there is in making it, will 
* clocks 


Fo 
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cocks into diſtant countries, to attempt a repetition of it 


aſter his manner; that is, by keeping or. reſtoring the pen - 
e 


dulum's of their clocks to the ſame length in the different 
laces, and carefully comparing them with the heavens ; 
and at the ſame time taking notice of the different degrees of 
beat, by means of a thermometer. From a variety of ſuch 
riments we ſhould be enabled to determine how far 
Sir Iſaac Newton's theory is conformable to truth, with 
m greater certainty than from thoſe trials which are 
made by actually meaſuring the lengths of ſimple pendu- 
lum's; becauſe a difference of one hundredth part of an 
inch, in the length of a pendulum, correſponds to 11 ſeconds 
in a day: And it being caſy to obſerve how much a clock 
gains or loſes in a day, even to a ſingle ſecond. It is certain, 
that by means of a clock, compared. in the maoner above- 
mentioned, we may diſtinguiſh a difference (in the lengths of 
iſochronal pendulum's) of one thouſandth part of an inch or 
leſs; whereas it will be ſcarce poſſible to meaſure their true 
lengths, without being liable to a greater error than that, 
Befides, by taking notice how much a clock gains or loſes, 
upon the falling or riſing of a, thermometer, we can better 
low for the different degrees of heat in this, than in the 
other method of making the experiment, by actual meaſure- 
ment; fince it may not be eaſy to determine how much the 
meaſure itſelf, which we make uſe of, will be lengthened by 
different degrees of heat. 
For theſe reaſons Mr. Bradley reckons Mr. Campbell's ex- 
riment to be the moſt accurate of all that haye hitherto 
— made, and propereſt to determine the difference of the 
gravity of bodies in different latitudes; and therefore he ſub- 
joins a table he computed from it, that contains the differ. 
rence of the length of a ſimple pendulum, ſwinging ſeconds 
at the equator, and at every fifth degree of latitude, together 
with the number of ſeconds that a clock would gain in a day, 
in thoſe ſeveral latitudes, ſuppoſing it went true when under 
the equator; by means of which any one may readily com- 
pare other the like obſervations with his; and thereby diſeo- 
yer whether the alteration of gravity in all places be uniform, 
and agrecable to the rule laid down by Sir T/aac Newton or 
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e difference Sec 


T he difference Second 
Lat, ſoſthe length * the length of [gained 
of {the pendalumſbyas Lat. the pendulumſby 2 

in parts of an ſclock j theſin parts of an clock in 
Place. Engliſb inch, x day. lace.| Engliſh inch. II day, 
, Inch, Sec Des Inch. Seconds 
5 ©. 0016 1. 51 1 50 0. 1212 [134.0 ' 
10 0. oos2 6:9 55 o. 1386 [153.2 
T5 00138 15. 3 60 o. 1549 171. 2 
20 o. 246 |} 26.7 65 o. 1696 187.3 
25 0.0269 {1} 40-8] loo þ 0.1824 (201. 6 
30 0. 0516 57. 1 75 0. 1927 213.0 
35 o: 0679 115-1} $80 { 0.2003 {221.4 
40 0-0853 | 94-3 85 | 0.2050, 226. 3 
45 0.1033 ff 1] o. 2065 [228-3 


Cunjectures on the charming or 
Kartle-ſnake, grounded on cr. 
and Obſervations; by Sir Hans Sloane. 

N 433, P. 341. g 

N to rattle-ſnakes, it 1s univerſally agreed on, that by 

| keeping their eyes fixed on any ſmall animal, as a fquir- 
tel, bird or the like; tho” fitting on the branch of a tree at 
4 confiderable height, it ' ſhall, by ſuch ſtedfaſt or earneſt 
looking thercon, be made to fall dead into their mouths. | 
Sir Hans had a rattle-inike given him, which bad been 
fent alive in a box with ſome gravel from Virginia; it had 
liv'd three months without any ſaſtenance and had in that 
time caſt its outer coat or exuvie, which was found amongſt 
the gravel. : 

Captain Hall, a very underſtanding and obſervant perſon, 
who bad liv'd cyeral years in Virginia, ventur'd to take the 
ſoake out of the box; notwithſtanding that the poiſon from 
its bite is almoſt preſent death: For, he gave an inſtance of 
a perſon bitten, who was found dead at the return of à meſ- a 
ſenger going to the next houſe to fetch a remedy, tho“ he s 
was not gone above half an hour: Nay, ſo certain are the 6 
mortal effects of this poiſon, that ſometimes the waiting till l 

s 


90 

aſcinating Pomer of the 
2 Accounts, Erxperements 
Tran. 


an iron can be heated, in order to burn the wound, is ſaid to 
have prov'd fatal: He therefore thought the ſafeſt way was 


immediately to cut out the part where the wound was made: 
| For, 
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For, he had ſeen ſev who carried theſe / hollow ſcars 
about them, as marks of the narrow eſcape they bad had; and 
they never felt any inconvenience afterwards, |, © | 
Tho providence bath produced a creature ſo terrible to 
other animals ; yet it ſeems to have provided it with the 
rattle at its tail, that the noiſe thereof may give them warning 
to get out of its way. a F 
An experiment was tried before ſeveral phyſicians in the 
den belonging to the College in London: The Captain, by 
- ing the head faſt with a ſorked ſtick, and making 2 
— which he put about the tail of the ſnake, tied ie Fiſk 
to the end of another ſtick, with which he took the ſnake out 
and laid him upon the graſs-plat. Then a dog being made to 
tread upon him, he bit the dog, who thereupon howl'd very 
bitterly, and went away ſome few yards from the ſnake : 
But in about a minute of time he grew paralytic in the hinder 
legs, as dogs do who have the aorta difcendens tied: He 
died in than three minutes, as is related by Mr. Ranby 
in an account of this experiment in Phil. Tranſ. Ne gor. 
p. 377- and by Captain Hall No 399. p. 309. 2 | 
According to Sir Hans, the whole myſtery of their inchant- 
ing or charming any creature, is chicfly this, namely, that 
when ſuch animals as are their proper prey, as ſimall qua- 
drupeds, and birds, c. are ſurpriſed by them, they bite 
them, and the poiſon allows them time to run a ſmall way, 
2s the in the above experiment did; or perhaps a bird 
to fly up Into the next tree, where the ſnakes watch them 
with great carneſtneſs, till they fall down, or are perſectiy 
dead, when having lick'd them over with their ſpawl or 
ny they ſwallow them down, as the following accounts 
relate. N 
* Some le in England (ſays Colonel Beverly in his 
* Hiſtory of Virginia Edit. zd. p. 260. wins 1722. Sv.) are 
* ſtartled at the very name of the rattle-ſnake, and fancy 
every corner of that province ſo much peſter'd with them, 
that a man goes in conſtant danger of his life, that walks 
* abroad in the woods, But this is a groſs miſtake : For, 
* firſt, this ſnake is very rarely ſeen, and when that ha 
it never does the leaſt miſchief, unleſs you offer to diſturb 
* it, and thereby provoke it ro bite in its on defence: And 
* it never fails to give you fair warning by making -a noiſe 
* with its rattle, which may be heard at a convenient diſtance, 
For my own part, I have travell'd the country as much. as - 
F * any 
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; any man; and yet beforc the firſt impreſſion of this book, 
, I bad never ſeen a rattle-ſnake alive and at liberty in all my 
life. The bite of this viper, without ſome immediate 
application, is certain death: But remedies are ſo well 
- known, that none of their ſervants are ignorant of them. [ 
never knew any one kill'd by theſe or any other of their 
makes. They have ſeveral other ſnakes, which are ſeen 
more frequently, and have very little or no hurt in them; 
* ſuch as the black-ſnakes, water · nakes and corn-ſnakes. The 
© black viper-ſnake, and the copper-bellied ſnake, are ſaid 
„to be as venemous as the rattle ſnake ; but they are as 
' © ſeldom ſcen- Theſe three poiſonous ſnakes bring forth 
* their young alive; whereas the other three ſorts lay eggs, 
* which are afterwards hatch'd; and that is the diſtinction 
s they make, eſteeming thoſe only to be venemous, which 
* are viviparous. They have likewiſe the horn-ſnake, ſo 
* call'd from a ſharp horn it carries in its tail, with which it 
* affaults any thing that offends it, with ſuch force, that, as 
© it is ſaid, it will ſtrike its tail into the but-cnd of a mul- 
© ket, from which it is not able to diſengage itſclf, 
All ſorts of ſnakes will charm both birds and ſquirrels; 
* and the Indians pretend to charm them. | Several perſons 
© have ſeen ſquirrels run down a tree directly into a ſnake's 
mouth: They have likewiſe ſeen birds fluttering up and 
don, and chattering at theſe ſnakes, till at laſt they bave 
* dropt down before them. | | 
Alla the latter end of May, 17 * ſtopping at an orchard, 
© by the road fide (being three of us in company) we were 
* entertain'd with the whole proceſs of a charm between a 
* rattle ſnake and a hare; the hare being better than half 
c n. It happened thus; One of the company, in his 
« fcarch for the beſt cherrics, eſpied the hare ſitting, and tho 
he went cloſe by her, ſhe did not move; till he (not ſuſ- 
s petting the occaſion of her tameneſs) gave her a laſh 
© with bis Whip. This made ber run about ten foot, and 
© there fir down again. The Gentleman not finding the 
* cherries ripe, immediately return'd the ſame way; and near 
. \* the place where he ſtruck the hare, he eſpied a rattlc- 
$ ſnake, And ſtill not ſuſpecting the charm, he goes back 
about 20 yards to a hedge to get a flick to kill the ſnake; 
* and at his return found the ſnake remov'd and coil'd in the 
* ſame place, from whence he had mov'd the hare, This 
put him into the thoughts of looking for the hate again, 
a 
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and he ſoon ſpied her about 10 foot off the ſnake, in the 

ſame place to which ſhe had ſtarted when be whipt ber. 
« She was now lying down; but ſhe would ſometimes raiſe 
« herſclf on her — 2964 ſtruggling as it were forlife, or to get 
away, but could never raiſe ber binder s from the 
ground; and then ſne would fall flat on her fide" again, 
« panting vehemently. In this condition the hare and ſnake 
were when he call'd me; and tho' we all three came up 
« within 15 foot of the ſnake, to have a full view of the 
„hole, the ſoake took no notice at all of us, nor ſo much 
© as gave à glance towards us. There we ſtood at leaſt half 
an hour, the ſnake not altering a jot; but the hare often 
« ſtruggling and falling on its fides again, till at laſt the hare 
« lay ſtill for ſome time as dead. Then the ſnake movy'd out 
* of his coil, and ſlid gently and ſmoothly on towards the 
* hare, his colours at that inſtant being ten times more glo- 
* rious and ſhining than at other times. As the toake mov'd 
along, the hare happencd to fetch another ſtruggle, upon 
* which the ſnake made a ſtop, lying at his length, till the 
© hare, had lain quiet again for a ſhort ſpace and ' then he 
© advanc'd again, till he came up to the hinder parts of the 
© hire, which in all this operation had been towards the 
© ſnake, There he ſurveyed the hare all over, raifing part 


© of his body above it, then he turned off, and went to the 


© head and noſe, after that to the ears; took the cars in his 
© mouth one after the other, working each apart in his mouth, 
© 48 4 man does a wafcr to moiſten it; then return'd to the 
* noſe again, and took the face into his mouth, ſtraining and 
gathering his lips ſometimes by one ſide of his mouth, 
ſometimes by the other. At the ſhoulders he was a long 
* time puzzled, often baling and ſtretching” the hare out at 
length, and ſtraining forward firſt one fide of his mouth, 
then the ot her; till at laſt he got the whole body into his 
© throat. Then we went to him, and taking the twift-band 
* off from my hat, I made a nooſe, and put it about its 
© neck. This made him at length very furious: But havin 
ſecured him, we put him into one 'end of 'a wallet, and 
carried him on horſeback five miles to the houſe where W 
* lodged that night. Next morning we killed him and took 
* the hare our of his belly, The bead of the hare began to 
© be digeſted, and the hair to fall off, having lain about 18 
* hours in the ſnake's belly. f | 
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* Ip my youth I was a bear-bunting in the woods, above the 
inhabitants 3 and having ſtrayed from my jons, I was 
* entertain'd upon my return with a relation of a pleaſant ren- 
* countre between a dog and a rattle-ſnake, about a ſquirrel. 
The ſnake bad got the head and ſhoulders of the ſquirrel into 
his mouth, which being e Ty large for his throat, it 
took him up ſome time to moiſten the furr of "the ſquirrel 
* with bis ſpaul, to make it flip down. The dog took this 
 advaiitige, icized the hinder _ of the ſquirrel, and tugged 
* with all his might. The on the other fide would not let 
* go his hold for a long time; till ar laſt, g age might be 
Brown's by the dogs running away with him, he gave up his 
s to the dog. dog cat the ſquirrel and felt no harm. 

* Another curiofity concerning this viper, I will relate from 
* my own obſervation, A rattle-inake being taken in a nooſe, 
* I cut off the bead, leaving about an inch of the neck with it: 
This l laid upon the head of a tobacco hogſhead, one Stephen 
* Lankford, a „being with me, Now theſe ſnakes 
have but 2 tart, by which they convey their poiſon, and 
* theſe ate placed in the upper jaw, pretty forward in the mouth, 
one on each fide, Theſe teeth are hollow aud crooked like a 
* cock's ſpur : They arc allo looſe or ſpringing in the mouth, 
and not faſtened in the jaw-bone, as all the other teeth are. 
The hollow has alſo a vent thro' by a ſmall hole a little be- 
* Jow the point of the tooth, Thele 2 teeth are kept lying 
© down along the jaw, or ſhut like a fpring knife : They have 
© alſo over t a Jooſe thin film or ſkin of a fleſh colour, which 
4 riſes over them when are rais'd. This ſkin does not 
break by the riſing of the tooth —_ but keeps whole till the 
* bite is given, and then 1t is pierced by the tooth, by which 
* the poiſon is Jet out. The bead being laid upon the hogs- 
* head, I took two little twigs or ſplinters of ſticks ; and havin 
* turned the head upon its crown, open'd the mouth, and lified 
* up the, fang or ſprin ing tooth on one fide ſeveral times ; in 
* doing of which «bs broke the ſkin. The head gave a 
* ſudden champ with its mouth, breaking from my ſticks; in 
* which 1 obſerved that the poiſon ran down in a lump like oil, 
* round the root of the tooth. Then I turned the other fide of 
© the head, and refolv'd to be more careful to keep the mouth 
6 2 on the like occ aſion, and obſerve more narrowly the con- 
© ſequence: For, it is to be obſerv'd, that tho“ the heads of 
© inakes, terrapins (a ſort of tortoiſe) and ſuch like vermin be 
*cut off; yet the body will not die in a long time after, the 
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ſaying is, not till the fun fers. After openin 


1 the 
mouth on the other fide, and — x. that fang alſo/fevers] 
2 he endea vout d to gire anct ns or champ. Bur I 


not, and rece ivd no harm; and tho may. Faye then be 
t 


green ks, 

«© plainer, and laſted as long as the ſhirt, which was about 3 
years after. The head we afterwards threw down upon the 
ground; and a ſow came and eat it before our faces; and re. 
© ceiv'd no harm, Now I believe, had this poiſon lighted upon 
any place of the carpenter's ſkin, that was {cratch'd or hurt, it 
p might have poiſon d him. I take the poiſon to reſt in a ſmall 
« bag or receptacle in the hollow at the root of theſe teeth; but 
I never had the opportunity afterwards to make a farther diſ- 

* covery of that. - | 30% 

As to the violent effects of this poiſon I was told by Colonel 
Janes Taylor, that being with. others in the woods a ſurvey- 
ing, they ſound a rattle-inake, and cut off his head, and aboue 
* 3 inches of the body. Then with a ſtick which he bad 
© in his hand, about a foot and a long, the bark, being 
newly peel'd off, he urged and provoked the head; till it bit 
the ſtick with fury ſeveral times. Upon this the Colonel ob- 
© ſerved ſmall green ſtreaks to rife up along the ſtick towards 
his hand. He threw the ſtick upon the ground, and in a quare 
© ter of an hour, the ſtick of its own accord ſplit into ſeveral 
© pieces, and fell aſunder from end to end, This account I had 
6 bow him again at the writing hereof, 

F. La Bat likewiſe tells us (in his nouveau voyage aux 5/les 
de I Amerique Tom. 4. p. 96, 106. Edit. Paris, 1122, 8*) 
that ſerpents, when they bite their prey, cetire to avoid being 
hurt by them ; and when dead, cover them with their ſpittle, 
extend their feet along their ſides and tails, if quadrupeds, and 
ſwallow them. 18 : 
The Squilla aquz dulcis; by Dr. Richardſon. Phil, Tran. 

N 433. P. 331. 


R. Richardſon obier wd what he does not remember to be 
taken notice of by any naturaliſt 5 namely, the great de- 


ſtruction made amongſt the ſmall fry of fiſh by the uA. 
| C 2 8 aquæ 
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agua duleis, which abound in moſt ſtanding waters. Io a ſmall 
breeding pond near his houſe, where he had formerly plenty of 
ſmall carp and tench 1 year, but more latter ly ſcarce any 
young. fry to be met with, his gardener obſerved one of the 
ſquille with a carp in its mouth almoſt as big as itſelf; and he 
[r obſerved theſe inſects hunting amongſt the weeds, 
and vigorouſly purſuing the ſmall fry, The Dr. order'd the 
gardener to catch ſome of theſe inſets, and bring them home 


- alive, with fome of the ſmalleſt ſiſn he could meet with. 


ory: were put together in a large baſon of water; and the 
inſects were ſo Fapaciaus, that they fell upon the fiſh immedi- 
ately, and deſtroy'd ſeveral in his fight; and before morning 
they devour'd all that were in the baſon. 


A ſolar Eclipſe ob/erved at Witemberg à little before ſun-(et, 
y 2. 1733, O. S. by M. Weidler. Phil. Trani. fs oy 
p- 332. Tranſlated from the Latin. 


Phaſes of the immerſion | 


ws. 4: 
May 2, 1133, O. 8. The beginning of the | 
eclipſe at „ — „36, n. 
1 digit eclipſed — 39 50 
2 digits 12 — 45 < 
3 * ** 48 30 
4 228 "oy 52 30 
6 — — — 7 2 50 
3 3 _—_ 7 50 
9 1 2 — 15 50 
10 —— — 19 50 
11 ey — 9 20 
The ſun goes under thin clouds. 

Phaſes of the emerſion. 
10 digits eclipꝰ d 7 35 30 
8 | « fp 49 50 
OT | 44 50 
The ſun ſets at — — as 5 


M. Wridler makes the following remarks. 
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1. The circle (Fig. r. Plate I.) repreſents the image of the 
ſun, as it appear'd in the bottom of the he lioſcope. 

2. The light of the ſun, near the moon's diſk, which M. 
Weidler had always obſerv'd, in other ſolar roms, as well 
near the horizon, as under a greater altitude, to have a ſtrong . 
undulatory motion, was quite ſtill and ealm in this. 

3. The moon's. diſk, eſpecially on its weſtern part, in the 
haſes obſerv'd a little before ſun ſet, appear d to all the be- 

ders to have a manifeſt aſperity; yet them were ſpaces, nei - 
ther very broad nor deep, by which the tops of the lunar moun- 
lains were diſtinguiſhed : And with a nicely divided ſcale he 
e ſtimated the-depth of one valley to be 20% part of the moon's 
| diameter. | ' | 2 $4 | 7 5 6 l ceo — 
| 4. The laſt phaſes of the emerfion were ſren thro* thin 
| _ ; = yet the moon did not cover above 11 dig. of the 
fan's di weer ene y off 

5. The ſetting of the ſun's , for the horizon of item. 
berg was found to be 7 7" 39149703 and conſequently, by the 
ne” Pris of the rays in the — 5 the horizon it as retarded 
6 min. of time nearly, | | 1 1H 


An Abſtract of | Meteorological Diaries; with Remarks 
thereon ; by Dr. Derham Phil. Tranſ. Ne 433. p. 334. 
T HE following meteorologica l obſervations were very care · 

fully made in 1726 (ſome twice and ſome thrice every 
day) at Berlin, by the Society there; at Tunden in Sweden by 
Courad Quenſel, Proſeſſor of the Mathematics in the Caroline 
Academy ; at Zerrna in Sudermanland, by Andr. Geringius, 
Paſtor and Provoſt of the place 5 at D 7 Eric Burman, 
Profeſſor of A ſtronomy in "> Guſtavian Academy; at Bygdea 
2 in WePtro-Borhnia by Jacob. Burman, Paſtor of the place; and 

BY at Pyrbea in the ſame province, by Olave Burman and Hrael 

= Seck/enitus, ſtudents, | ALT 

* The moſt uſeful of the barometrical obſervations are exhi- 
2 bited in the following table, which readily ſhews the higheſt, 


loweſt, and mean, heights of the quickfilyer in every month, at 
the ſeveral places. | 


_Janvany. + 
Berlin Lun. | Bett. |Upſa. 


| Higb. 29.3 [30.04|30.51130.18 
| Mean [:8.74|2 9.3412 9-9212 9.58 
Low [28.0% 28.54\29:26128.98 


Fes. 


- Low. [25.04 
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| PzzavaArny, 


— . 


29.6 29.810005 2 


28.6712 9.14 29-74 29-53 
. 25. .64'28. 44129. $128.86 
x MizcH. "3 


29-4 — 29. 28029-35 
. a2 1.104 28.84]129. 8 128.32128.50 


ArkiL. 
rar 5 Luo. (Bettna. | Upſal | Pithea 


28.10 7 30-17 [29.98 
— > 9 35 29.864 25.66 29.274 
Low. |z 4d 29-25 129-15 [28.57 


— — 
Li Uplſa, D 


| High. 2 J = 30.40 [30.46|30.11 


Mean [28. 29.7130. 774 29.8402. 744 
Low. 128.00-F129.44129-35 129-52129.48 


AI. 


29-94130.20 30.00 
29-44|29-67t|2 9-623 
23.93129-15 129-25 | 


| 
High. 28.74 


Mean 27.94 


29. 78 
29·364 


29-15. 


Ur. 


28. 8 70.8] 30. jo. A; 2 
Mean z8. 34]: 9-3#|2 9-6 5102 ** 
Low. 3:21 28.829. 1 125-98 155 
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"7 Berlin | Lun I HEH 


| High. 28.6 29.715. [30-00[29.86 
Mean 28.1 1329.57 ar 29.20 
28.544085 2 28.5 


OCTOBER, 


— e 
1 


Low. 127.8 


High. [28.10 [30.14/30.55 [30.25 [29.90 
Mean 28. 34/2 29.574|29.28+ 
—_ 9 $128.60 128.32 128.20 


NovEMBER. 


Berlin Lun. ES Upfal [Pithea Pres 
High. j2 9-1 — - #3 80 [30.51 30.19 19 
=p i 55 OO — -7 3129-24 

28. 41 las 


9112920 128.90128.29 
Br. CEMBER. * 


ithea 


4 28.8 
27 2 427 


EE e 
Mana Þ19]30.04/30-50 30. 7 [29.80 


Low. [2 


* this table 14 view of the barometrical 
at the ſevera in every month of the year 17263 
. Derham thi neceflary to take notice of rhe great 
— between the uber _ deſcents of the mercury, 
ſometimes at the very ſame time, and generally near it, If the 
mercury was remarkably hi > or low, it was 4 in all or moſt of 
the places : If ſtationary or 4, or. more days, it was the 
lame in all ; only he oh — would begin or end, ſomewhat 
loner or later, perhaps in one place than the other ; and when 
there was any —— from | en rule, it was commonly moſt | 
remarkable in the Pirbes obſervations. 

As to the thermometrical obſervations, the Dr. could-give no 
account of them, by reaſon he did not underſtand the thermu- 
meters made uſe 6/7 nor the freezing, temperate, or other 
_ z only the Upſal thermometer (which was made by Mt. 

Hauksbee) muſt ſerve for all; in which the point of exrreme 

cat 1s marked 5 degrees above o, and ſo is graduated dun- 
vards to 45 degrees, which is the point of 65 
. degrees, 
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meter as barometer, 


ſtations at Lunden and Ly“ together with the mean ſtatio 


degrees, which is the point of freezing. The mean of all thei 
degrees of every . at x. * hath noted, ac. 
cording to Dr, Zurin's directions in Phi. Tranſ. N* 379; | 
which is, by adding the whole degrees of the month, and di 

viding by the number of days; which mean degrees Dr. Der 
ham has inſerted, as well as bis 2a; which laſt are the mean 
between the higheſt and loweſt degrees, as well of the thermo 


A table of the mean barometrical ſtations by Dr. 22 
way. 


Dir U | Mien. 
plale | Pi | Upſale | Pithea | Upfale Pithea | 


29.764? — 22.129.284 

APRIL, Mx. E 

Upfale e Upſale_| Pithea | Upfale * Pithea 

29. 29.764 129-4915 e 29.824 29.89129.49 3 
ULY.  AuGpsT. | 9 


29.831129. 5 5447129-2743129-3413/29-14 1 
OcTopBtr, | NovemBer. | December. 


[29.43% 29.1 14-'29.81,*129.4943129. 664+ 29-19,7 | 


[LI It table of the higheſt, loweſt, 2 


at Upſal according to Dr. Jurin's meth 


— — 


Tn. | FEBRUARY. | MARCH, 


Lan. Upfa. plale Lun.] Upſale Lun. pb 
igh. | 136 IT [82.0 | 
Mean 91 74-8 81.21,65 * 72 121 25 1067.5 oy 
Low. 138 "67-7 56 6s 1s 15241" 
the 5 Ari. Mar. | .Juwg, | 
Itch. [149 |60. / 15 47. 8 2 40. 7| 
{Mean 116 56. 5653.747156 . 54133: .0;*/1584,30.55, 34-4 
Low. I 83 [43- 3) 1125 1129 ns 4 
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* err Abuse. | Sr 
3795 un. U. Upale Lan. Upfa. ;Upſale.,Lun.|Upſa. Upſale 
4 e [17.3 142- 156 [52. 2 168. [62.7 
Der iran. 145 32.54.33.74/1 344141.60[43-53}3[133 [50-4 [43-53r 
— ow. 1119 123. 4 113 32. 8 98 138.1 
| OcTopzr, | NoveMBeR, | DECEMBER. © 
rin eb. 122 170.7 | | 90 [54-3 | © 183 194- 8] 
lean. 102451. 7 161.847] 71 173-0 _ 6x | . 5779.81 
r 


By this table, eſpecially by the Cyſal obſervations, it ap- 
pears, that the celder months in this year 1926, were not 5 
exceſſive cold, as their northerly ſituation would incline one 
to imagine; Upſal itſelf being 60 degrees north- But by the 
table, ſome of the days in 3 February, March, &c. 
at the beginning of the year; and of Seprember, Oftober, 
November and Dicember, at the latter end of it, may be 
vbſcrv'd to have had the thermometer ſometimes. not ſo low, 
or very little be lou the freezing point. In January and De- 
cember, for inſtance, wben it was at 67.7, which was lower 
than in the other months, it was not 3 degrees lower than the 
freezing point at 65 degrees, "19" | 

But by the beſt judgment Dr. Der ham could make of the 
thermometrical oblervations at Berlin, they ſeems to have 
had no leſs, if not more ſevere weather, than in the northern 
parts, particularly than at Lunden, Ipſal and Pithea, where 
the weather ſeems to have been milder than at Verna and 
Bygdea; at which two places, the Dr. finds they had fre- 
quent ſhowers of rain and ſtorms of ſnow, and more hard 
weather than at the other Sediſh places, or at Berlin. 

What the cauſe of this differcat warmth ſhould be, the De, 
leaves others to judge; whether the proximity of the ſea, 
vr the warmth of mineral vapours, and their woods ſkreening 
off the cold winds ; to which two latter Olaus Magnus alcribes 
2 great deal, | 

But for the better judging of the ſtate of every month, 
take the following view, which the | curious author of the 
Betna obſervations hath given; together with ſome remarks 
of the De's own from the other places. 285 

In January he fays, the winter cold (wbich was very in- 
tenſe from the 23 af December to the 15 of January) began 

Vor. X. 1 D 10 
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to abate, to the diſadvantage of the roads and travelling, In 
February the winter weathcr continued all the month, to the 
middle of March, with ſome ſnow, and froſt cnough to 
benefit the roads and travelling. March he ſays began with 
= | ' ſnow, ſtormy and bitter colt; but towards the latter end, 
=. | the weather was milder, and more ſeaſonable for agriculture, 
| juſt begun. On the 14. and 17. there was an aurora borealis 
On the 19, and 221 of March there were likewiſe figns of 
aurorge boreales at Berlin; as alſo on the 23. of February. 
At Upſal there was alſo a lumen boreale on the 27. of 
February, the 3, 15, and 16 of March. | 
In April; Berna is ſaid to have a ſeaſonable ſeed · time, 
and that the autumnal corn, which had eſcap'd the worm 
(a calamity common in thoſe parts as in England) began 
now to flouriſh, 
Apr Zunden they had parhelia on the 28. and 29. of 
il. 
| At Upminſter we had the aurora borealis, or ſtreaming, on 
the 12. of April in the — | 
In May the obſerver at Zetna takes notice, that by the 
continual and pernicious heat of the ſun in this month, the 
corn was burnt up in ſuch manner, as to be a ſad preſage of 
an enſuing ſcarcity and dearth of proviſions. | 
And likewiſe at Upſal and Berlin they mention great 
drought and exceſſive heat of the ſun. But in iome parts of 
the month, the air at Berlin is ſaid to have been coldiſh. In 
June the violent heats were abated, and the feaſon was more 
moiſt and rainy. The corn being too ſoon ripe caus'd their 
harveſt to fall out at a very unuſual ſeaſon. 
p At Tunden and Berlin it was cold ſeveral days and irk- 
ome, 


— — 


July was a rainy month at Berlin, and in moſt of the 
Sued places; at Pirbea the leaſt. At PBetna it was very 
unwelcome to the harveſt people. There was alſo much 
thunder and lightning in moſt of the places, chiefly at 


Upſal. 
5 Auguſt the Dr. finds a greater agreement between the 
winds than in the other months; they, in moſt of the places, 
| blowing from ſome of the points between the W. and 8. At 
| Berlin and Upſal there was a deal of rain; at Pithea thun. 
= der, and at Berna, the beginning of the month, being mild 
= and fair, is ſaid to be a good ſeed-time ; but it is remarked, 
1 that for want of rain the ſeed did not come up well. 


Sepr 


- 
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September was a "ey rainy month in all the . Swedif& 

laccs; very cloudy, and ſome miſty and ſnowy at Pita; 
ut at Berhin better weather. At, Lunden there was a par- 
helion on the 11th of Spt. 

ln October the Swediſ places had ſeveral aurora boreales. 
At Lunden, on the 8, 12 and 24. At Berna, on the 8, 10, 
12, 13, 15, 24 and 26. At Upſal, on the 3, 6, and eſpes' 
cially the 8. And at 9 the ſame evening of Octo- 
ber 8, a very remarkable whitiſh liſt, or girdle, went croſs. 
the heavens, from weſt by ſouth, to caſt by north, about. 
half a degree broad; which continued but a little while, 
and then the whole hemiſphere was cover'd with ſtreaming 
vapours, emitting lances every where that pointed towards 
the zenith, where they formed a canopy, ſometimes reddiſh, 
ſometimes darker, and ſometimes blazing, as if ſer on fire, 
and emitting lances every way, ſo as to make an appearance 
like the ſtar which the Knights of the Garter wear. This 
canopy moy'd ſometimes ſome degrees eaſtward, and then 
would return back again near the zenith. When the vapours 
and lances ſhone out moſt, the Dr. obſerv'd a ſtrange commo- 
tion and working in them, as if ſome large body was behind 
them and diſturbed them. ; 

The weather in this month was rain and -hoar-froſt in the 
7 2 with a deal of ſnow at Pithea and Bygdea z 
a parheſion at Zanden Oct. 14: And the Berna dbſerver 
faith, that the plenty of rain this month caus'd the corn to 
thrive much; and he reckons the z iſt of this month to be 
then the firſt winter day with them; it being froſty, aud 
abundance of ſnow. At Berlin it ſcems to have been a 
2 and cloudy month, with irkſome cold towards the latter 


At Lunden there were aurore bareales on the 2, 7 and 8 
of November; at Berna the 2; at Lunden and . Upſal, it was 
cloudy, foggy, froſt and ſnow ; at Bygdea, Pithea and 
Berlin, fairer with froſt and ſevere cold. At Berna the 
cold was vary intenſe; the heavens very cloudy and miſty, -: 

In December, there were aurore boreales at Lunden on the 
5, 6, 7, 8, 9, 10, 14, 15, 16 and 22 days; and at Upſ/al on 
the 5 and 6; and at Berlin there were fignals of the aurore 
boreales on the ) and 12; at Lunden froſt and ſnow, cloudy 
and fogs; at Upjal ſome cloudy and foggy, and ſometimes a 

A 


lan deal of fair; at Berlin much froit, cold, and a great 
orm of wind on the 333 * frequent ſnow, and 25 
A 


J MEMOIRS of the 

| fair, ſome cloudy. Berns had moderately ſnow, but twice 
| 

| 

| 


1 more intenſe cold, to the great benefit of the roads and 
1 travelli | | 


For _ better underſtanding the preceeding obſervations, 
it is to be obſcry'd, that the Lunden barometrical obſervations 
4 were made with a barometer, graduated according to Zngiifh 
4 meaſure into inches, and the Dr. ſuppoſes, decimal parts 
= of inches: But the thermometer he underſtood not: The 
4 Berna barometer is alſo graduated in the fame manner into 

| 


{ 
i, 


| 
| Engliſh inches and centefimals. The Upſal barometer and 
thermometer were both made by Mr. Haauksbee, and conſe- 
4 | —— are according to - Eng/iſp meaſure, the barometer 
| h aving inches and centeſimal parts, the thermometer as 
| 
| 
| 


be tote deſcribed. The Zygdea oblervations had none ther- 

mometrical or  barometrical, only a verbal account of the 

weather, and now and then of the winds. The Pirhea obſer- 
| vations had none thermometrical ; and thoſe of the barome- 
| ter ſeem to be in inches and centefimal parts. 


( 
n Of Ambergreaſe; by Dr. Neuman, Phil. Tranſ. N' 433. 
f | p. 344- Tranſlated from the Latin. 
WO things in phyfick Dr. Newman has often been 
1 5 juſtly and very much ſurpriſed at; 1. That we have 
5 no certain accounts of ſome ſpecies, which have for a lon 
4 time ; nay, ſome of them for ſeveral ages, been uſed in 
» mes fo that in Europe alone, there is yearly conſumed 
veral hundred weight of them; eſpecially of the various 
exotic vegetables, as myrrh, gum anime, caramæ, ſanguis 
raconss, ſemon cine; and ſeveral other ſpecies in the other 
li $3 and yet as to their natural hiſtory, native ſoil, 
origin and manner of production, we arc entirely at a loſs; 
bu. our accounts of ſome of them are doubtful, various, 
{contradiftory, and generally by hearſay only. 

2. That few pharmaccutic ſubjects, tho“ in uſe for fo 
many ages back, are hitherto but little known, as to their 
true compoſition and conſtituent parts, and their peculiar and 

al nature; and that we arc ignorant of the demonſtrable, 
þ ovginy 5 parts they may contain, not only the viſible, but 
11 chiefly the parts perceivable by the ſmell and taſte, and 
hich are really active: And that we are at a loſs in what 


ſeparable ſubſtance, and part of the natural compound (tho 
-call'd. a fimple by the vulgar) the eſſential eharacteriſtic, 
which diſcovers itielf by its ſpecific ſmell, taſte and virtue, 
does eminently relide; Whereas the greateſt part of our 


H Accounts 
_ | 
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ce accounts is taken from travellers, merchants, druggiſts'and 
nd politicians, who ate 2 unſkilled in medicine ant 
natural hiſtory, and -from 7 4 monks, ſoldiers, -failors; 
ns, filhermen, miners, gardeners, nay-even ſome phy ficiztis;'who 
ons are not ſufficiently 2 in the experience of true che · 
i miſtry and d rative phyſic: And theſe accounts have 
urts been tranſcribed, and credited; and continue to be To fill ; 
"be et upon an impartial and unprejudiced examination; what 


nto hitherto been ſo ſaid, written and credited, is ſound to be 
and nothing leſs than the real truth, but rather the 'contrary. 
nſe- The blunders in phyſic as to theſe two circumſtances! are 
eter ſcarce to be imagined, could not ſeveral inſtances be adduced 
as to that purpoſe: The Dr. had for fome years propoſe to 
1Cr- himſelf, and at the ſame time taken no {mall pains to ex- 


the mine carefully the common ſpecies; 'and the reſult was, that 
ſer- be diſcover'd many truths, and expoſed ſeveral falſe accounts 
me- and chimerical notions. £60, 350 111 HOGMERDA APT | 
He indeed owns, that he met with inſurmountable obſta- - 
cles in a great * things relating to the firſt circumſtance, 
433. namely the natural hiſtory ; partly, as he himſelf had not 
been in the native country of theſe exotic animals and vege - 
Deen tables ; partly as the accounts of them in books are metely 
ave equivoca), uncertain and entirely difagreeing with their pre» 
long parations; and partly likewiſe becauſe in many, eſpecially, 
d in moſt of the mineral ſpecies, it is impoſſible to be preſent at 


met their generation and manner of production, or ſo viſibl 

r100s obſerve it, as we may probably to greater advantage in'vege- 
gui tables and animals; on which account, he ſo much the more 
other ſeriouſly applied himſelf to the ſecond circumſtance, namely 


ſoil, the inveſtigation of the compoſition of natural ſubſtances,” that | 
loſs; he might, at leaſt have a thorough” knowledge, as to their of 


1098, natural compoſition, of the things commonly made uſe of in 

the ſhops, whether from the Eaſt or Weſt Indies, Europe or 
x ſo Africa; and whether they be vegetables, animals or mine- 
their rale, or of whatever denomination they commonly are, before 


r and they are made into medicines or other preparations for com- 
able, mon uſe: In this diſquifition he eſpecially made uſe of a 
„but nice chemical analyſis, and that the rather, as he found the 
and methods by microſcopes, geometrical figures, and by pneu- 
matical, hydtoſtatical and the other uſual ways of trial, not 
only manifeſtly inſufficient, but often fallacious; nay, of lit. 
tle ſervice in phyſico-chemical or demonſtrative diſquiſitions.” - - 
The ſubject of the Dr's preſent diſquiſition is am __— 
commonly us'd in the ſhops; it has been much 105 


30 MEM OIRA S of the 


diſputed, what it properly is: And ſome accounts of it 
latterly from America, it ſhould — it was certainly diſ- 
cover d, what it really. is; but as theſe accounts do not 
agree with the chemical analyſis he made of this matter, he 
could not receive them as deciſive; and he was therefore 
induced to write the following account, in order to excite the 
enquirers into nature, both in America and elle where, to 
gain farther certainty in this affair. | 

Not to enter into an etymological diſquifition of the term 
ambrg; he thinks it ſufficient, that it is now commonly uſed, 
and its meaning univerſally underſtood : And not to mention 
the ſeveral ſorts of amber, it is obſcrvable what Ulyſſes Aldro- 
vandus affirms in bis Muſ#um Motallicum lib. 3. cap. 21, 
p- 436; that under the general term ambra 1s underſtood 
the whole genus of amber; and that at this day ambergreaſc 
is call d by ſome ſucci num orientale, as for ſome time back, 
the common amber has uſually been call'd /uccinum occiden- 
tale, to diſtinguiſh it from the oriental: But it 1s a thing well 

own, that among ſeyeral European nations, the term ambra 

without any adjonct, denotes common amber; from which 
obſcrvation he is induced to think that the ancient Prufſians, 
who uſed the term ambra to denote both common amber and 
ambergreaſe, had at that time a true idea of ambergreaſe, as 
o ins nature or conſtituent parts. 
He cannot but own, that confidering the many various 
and different opinions that formerly have been, and ſtill are 
entertain d about ambergreaſe, that produce of the ſea, be 
ſcems as if he would plunge into a wide ocean of opinions, 
and there from ſo many uncertain accounts and deſcriptions 
draw a certain conclufion: For, there are doubtleſs very 
few things in nature, to which ſo many different ways of 
formation base been aſcribed as to this ſubject; we not 
content with the three kingdoms, they have deviſed two 
more, in which they have claſſed it, as the aerial and marine; 
tho the whole ſea with all its contents be reducible to any of 
the three common kingdoms of nature, the mineral, vege- 
table or animal, 

Oelven is the only one, as far as the Dr. knew, who claſſed 
ambergreaſe in the serial kingdom, taking it for a meteor, of 
ſomething generated in the. air; and this manifcitly abſurd 
+ @pinion. he end cavours to ſupport by ſeveral reaſons, which 
notwithſtanding are of no great weight; beſides, that it is 
ſafhciently, conſuted from the weight of ambergreaſe, which 
ſometimes amounts. to 100 pounds, and from its ſubſtance, 
and the compoſition of its eſſential parts. Many 
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Many have recourſe to the animal kingdom, yet without en- 
tirely quitting the aerial: for, they bold that ambergreale de- 
rives its origin from ſuch creatures as fly in the air, tho this again 
be with 2 remarkable difference, which' divides them into two 
claſſes ; the firſt- ſuppoſes ambergreaſe to be the dung of 
birds, and they are led into this opinion from the becks, claws, 
and other parts of theſe creatures being found therein: nay, 
they deſcribe the very bird, affirming it to be as big as a gooſe, 
with beautiful and ſpotted plumes, and inthe Maldivian language 
call'd Anacangripaſqus, and in that of Madagaſcar, Aſthibebuck. 
Ferdinandus de Caſtagneda, lib. 4. cap. 35. and others 
are of opinion, that this bird cats ſeveral — herbs, and 
depoſits its precious dung upon the rocks in and about the ſea; 
which dung after being di and concocted by the ſun in 
bo a time, ao 1 ee — — 4 bi = b and con- 

ently ripened, red, an uminaries 
into am — ; a weather waſh'd off 
by the waves, is carried floating into the ſea ; and at length, 
either driven aſhore, ſuch as it was waſh'd from the rucks, 
or ſwallowed by whales; who, being unable to digeſt it, do 
generally throw it up again in a ſhort time. 

The other opinion on ambergreaſe is, that it is produced by 
bees, and that it is their wax; of this opinion "chiefly is 
Denis, Rec. des Mem. & Conferen. ſur les Arts & les Sciences 
1672. M. Aug. p. 222. It. Mediſers Coſmograph. Tom. I. p. 101. 
It. Ejus deſcriptio inſule Madagaſcar, cap. 6. p. 43. It. Odo- 
ardus Barboſa. fi. Andr. Tever. and Franc. Belloforeſtus, 
Monconys in Itinerar. ſuo Edit. Parif. en ſuite de la 2. partie, 
p. 143. It. Edit. Londinenſ. p. 11. Lemery, traird univer. 
des drogues ſimples. And, Pomet, hiſt, generale des drogues, 
P. 2. Iib. 1. p.57. if not the greateſt part of the French nation: 
Both opinions agree in molt particulars, as that the amber- 
greaſe is waſh'd off from the rocks, that it is digeſted and con- 
cocted by the ſun, Sc. and that they only differ in that the 
one ſpecifies bees, the other birds ; the one bees-wax, the 
other the excrements of birds : yet both ſuppoſe them winged 
animals: The ſum of the latter opinion is, that there is a cer- 
tain kind of bees in thoſe places, here ambergreaſe is uſually 
found ; that theſe bees make their hives upon the rocks and 
about the fea-ſhore, (but others propoſe the matter more ſub- 
tily, by ſaying, that the bees do not make their hives upon, 
but below the rocks, namely, in their caverns from whence 
the waves of the ſca waſh them off in the ſame manner as they 
did the excrements of the birds; and they aft —— 
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geſted, attenuated, toaſted and alter d in ſuch a manner by the 
continual agitation of the waves, the acceſſion of the ſalt water, 
and the co-operation of the ſun, as at length to become am- 
bergreaſe, and under this form thrown our upon the ſhore ; 
The ſtickers for this opinion endeavour to eſtabliſh it farther 
from that 1 r bars N that is uſually 
ipitate the c ambergreaſe, and which the 
hs ſomething waxy, 1 4 
That both theſe opinions are falſe is plain from the followin 
circumftances. 1. A ſufficient quantity of ambergreaſe is found 
in theſe places, where there are neither birds nor bees. 2, And 
even where there are few or no rocks. And z. where theſe roc 
have neither excrements of birds, nor bees-wax, | 
In particular ; that the opinion on the excrements of birds is 
falſe and erroneous, does moreover appear from the following 
particulars, - 1, The parts of birds, — imes found in amber- 
ſe; are not the bills or claws of geeſe, but only ſmall and 
particles, 2. It does not appear how the bills, claws, Cc. of 
other birds ſhould paſs into the body, or excrement of theſe, 3. The 
eating of fragrant herbs does by no means produce a fragrant: 
dung. 4. It is to univerſa] experience, that the ſon 
ſhodld by digeſtion give a fragrant ſmell to ſuch excrements ; 
on the contrary, it rather cauſes and promotes putrefaction; by 
which means there is produced not the fragrant ſmell of amber. 
ſe, but a nauſeous ungrateful ſtench ; eſpecially, if there 
1s 4 great collection of ſoft excrements, as there is often large 
and viſcid maſſes of amber; or even the fun extracts the fra. 
rant particles, when ſmaller maſſes of dry excrement, ſuch a 
— of ſeveral birds, arc * amy to its heams ; ſo as at lengrh 
to appear quite dry, like a Jean catth. 5: This dung of birds 
in its greateſt part, if not difſolved by the waves, would at leaſ 
be divided into minuter parts, tho' never ſo ſtrongly irradiated 
by the ſun and moon. 6. We are not to ſuppoſe that the waves 
would wait, till the excrements were ſufficiently concotted and 
digeſted by the fun and moon, but waſh away indiſcriminate) 
both the freſh and digeſted excre ments; and the former would 
the more readily be diſſolved and diſſipated in the water; bu 
then whence could we have theſe large, uniform ſolid picces & 
amber, as ſon«etimes to weigh a quarter of a hundred, half 
hundred, nay, a whole hundred weight. 7. Such as fiſh fe 
amber, know of no ſuch birds and their excrements. 8. Should 
we conclude from the bones, bills and claws of birds, found it 
amberoreaſe, that it is their dung, we might equally * 
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that it is the excrement of ſhell-6ſh and other fiſhes-; fince 
many of theſe are found therein. 9. The ſubſtance and 
natural compoſition of ambergreaſe, nay, in fine, its chymical 


excrements, os 
And this may alſo ſerve to confute the other opinion about 


bees-wax : for 1, No ſach kind of bees and bee-hives have been 
mentioned by any one, either in Aſia or America, excepting 


Denis and . Monconys, and ſuch as take their relations os 


trult. 2. Suppofing never ſo many bee-hiyes in the rocks near 
the ſea, every one knows that honey is apt to diflolve or gra- 
dually run in water, even tho” it ſtood immoveable and ſoa king 
therein; but much more ſo ſhould it be ſtirred and agitated, as 
muſt be the caſe in a ſtormy ſea. 3. Conſequently this h 
could by no means become more ſolid, firm, and compact, muc 
leſs be collected into that large uniform maſs like amberpreaſe. 
4. The honey thus diffolved and waſhed away, we ſhould have 
nothing leſt but empty honey -· combs. But where do we .cyer 
find parts of ſuch figure in ambergreaſe. 
Borelli, it is true, Obſervat. Med. Phyſ. Cent. IV. Ob- 
ſeruat. 66. rejoins, that theſe honey-combs are afterwards fill d 
with ſeveral things from the ſea, and ſo become ſmooth and 


firm ; But this is a giving up the origin he contends for, vis. 


That ambergreaſe is derived from bees only, ſince the honey- 
combs wor) o not be filled with any wax from the ſea, nor for- 
tuitouſly with ambergteaſe; but if we are to ſuppoſe them filled 
with any matters, which yet remains to be proved, they muſt 
be of different natures, according as this or the other thing 
happens to lodge therein ; And muſt all theſe different ſub- 
ſtances be ;nſenbly converted into true ambergreaſe? Stran 
notions indeed. 53. But ſhould any one object, that the wax 18 
collected into one maſs by the heat of the ſun, the anſwer is: 
This does not appear from experience, be the honey-combs 
never {0 much, expoſed to the Jun. And ſuppoſing the wax 
thus collected into a mais, yet it would hase a uniforfh ap- 
peatance, and remain of that appearance, which does unt 
agrer with ambergreaſe in its variety, appearance, and relation. 
6. Wax never of itſelf takes fire, before it is melted; bur this 
ambergreaſe does. . Wax and honey bave and retain their 
ſpecific imell, which does not at all agree with that of amber- 
greaſe, 8. Chemiſtry alone evinces, that in examining amber- 
greaſe, it gives no figns of honey or any waxy ſubſtance; nor 
can M. Lemery himſelf, in Joc. citat. & in ejus curſu Chymie, 
Vor. X. 1. | . prove 


analyſis contradict this opinion; ſince its yields no figns of 


* 
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e that white and viſcous matter which precipitates, in the 
of ambergreaſe, and on which he principally builds, 
. — he examine it more accurately, to be a waxy matter. 
r. er in his Amænitat. exotic. 4. 632, 633, 634, who 
himſelf was in India, plainly contradi le authors ; eſpe · 
cially if — rv this groſs circumſtance, namely, that there 
bas ambergreaſe found with crude honey in it: For, ſays 
be, All the modern French authors are miſtaken, who follow 
1 ol 4 
To come now down to the vegeta g aticus 
in Pandett. affirms that ambergreaſe is a gum ; but this opi- 
nion is ſhortly confuted 9 confidering its compoſition and 
conſtituent parts; it neither ſhews itſelf a gum-rofin, ſome 
of which at Jeaſt ſuffers a ſolution in water; vor much leſs a 
pare gum, which ſhould diſſolve entirely in water: But the 
contrary rather plainly appears in ambergreaſe ; conſequently it 
is no ways gummy. 
Others hold ambergreaſe for a rofin, Aerand. Geraldin. 
in Itinerar, ſuo ad Pontif. Leo. X. ex Libavio lib. IV. Sin- 
ular; cap. 2. in Scholiis 575 20 4 Duo. Boyle, Vide Phil, 
anf. No. 97. p. 6113 and ſeq. or for a balſamo-refinous 
matter of certain unknown trees near the ſhore, from which it 
trickles and runs down into the ſea ; where _— about, it 
is Gatorated with ſalt · water, and at 4 ſame time digeſted by 
the ſev, and at length concotted into true ambergreaſe. But 
this opinion ſavours much of the fable: Becauſe, 1. Such trees 
ſhould be planted very near the ſea, if the rofin muſt trickle 
down into it: 2. They muſt ſtrike their roots very deep, 
leſt from their nearneſs to the ſea, they ſhould be undermin'd, 
or quite overturn'd and waſh'd away by the continyal beatin 
of the waves upon them, 3. If each trickling drop * 
maſs ſhould fall into the fea, and be Immediately ſurrounded 
by the water, their union into large lumps, ſuch as ambergreaſe 
is found in, would become very difficult, if not impoſſible: 
and it is triffling to call in the affiſtance of the ſalt - water, 
the digeſtion and concoction of the ſun in that troubled and 
cold element, the ſea. 4. Sailors, and ſuch as fiſh for amber- 
reaſe, whether natives or ſtrangers, in the places where it is 
Pond, know nothing of theſe trees; as the celebrated Geo. 
Eberhard Rumpf has alſo abundantly ſhewn. - Yalentini 
Oft- Indiſche Send/chreiben ſub Ne XI. p. 56. 5. In fine, its 
not mixing with expreſd oils, and ſeveral other things ma- 
nifeſtly ſhews that it is no vegetable roſin. 
"ry | * 
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Aoerhoes, in Colliget. cap. 36. affiems, that ambergreaſe is 
a ſpecies — but as he did not underſtand what 
ire was z and as they greatly differ in volatility, ſolubi- 
lity, colour, ſmell, and in ſeveral other properties, they muſt 
be as oppoſite as light and darkneſs. - | 
Others on the contrary hold for the produce of - 
a certain frait, (Nic. Monard. de fimplicabus Medicam, Edit. 
Plantin. Antv. p. 13.) which the whales are fond of and ſwal- 
low down, and from which there is generated in their bodies ac 
ct ambergreaſe ; but this chimera deferves no anſwe. 
Julius Ceſar Scaliger and ee (Fuſts Fidi Nlabii 
ambr & hiſt. 1 atubergteaſe for a ſpecies of muſhfoom 
growing at the bottom of the ſea, from which at length looſen d, 
it floated on the furface, and was thrown: out on the ſhore 3 
but this _—_— refates it{e}f ; becauſe, there 18 no muſhroom 
without ſome diſtinguiſhing characteriſtic form 5 a ciroum- 
ſtance that ill agrees with ambergreaſe. | 
Libavius lib. 4. ſingularium cap 1. and Weckerus in ſpecials; 
lib. ſe& 2. p. 79. lt. Syboaticus in Pandact. take ambergreaſe 
for the froth of the ſea: But the following circumſtance 
alone is ſufficient confutation; namely, that in thoſe places, 
where the ſea foams moſt violently, or where its froth is in 
greateſt plenty, there no ambergreaſe at all is found; which, 
were their hypotheſis true, ſhould. be moſt plentiful there. 
Hieronymus Cardanus, de ſubtilitas. p. 284. takes amber for 
I; ceti: But how widely they differ is ſufficiently evi. 
t to every one, Wi 
Bic hſtadius, in bib. de conſect. alkermes cap» 12. and Fra | 
goſus in lib. de medicam. ex Indid in RON. Gs cap. da 
ambaro p. 89. affirm that ambergreaſe is the liver of ſome 
fiſh: But every body knows, that the liver has its capſſla or 
parenchyma, and confifts of filaments of veins and arteries, 
which are by no means found in 3 not to mention 
that what is got by diſtillation from a liver is quite different 
from what ambergreaſe yields. Tait 
Moſt who are ſticklers for the marine kingdom, as it is 
called, were of opinion, that ambergreaſe is produced from, 
| fiſhes; yet theſe again run into various opinions, reducible 
; to three general — which afterwards ſubdivide into. 
| ſeveral ſmaller branches. | ” 
| To give ſome idea of this matter. 1. Some affirm that 
ambergreaſe is manifeſtly generated in fiſnes. 2. Others 
with more reaſon, that _ ſwallow it floating on the oa 
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In ſine, thoſe of the third claſs determine nothing on either 
fide, and only affirm, that ambergreaſe is band in fiſhes 5 
but whether generated in, or only ſwallowed by them, they 
mention not. From theſe three principal opinions have 
afterwards aroſe ſeveral ſubdivifions, as to the fiſhes, the 
ſwallowing and the production of ambergreaſe; ſome affirm- 
iog, that it is found in the larger fiſhes only; but others, in 
the ſmaller too; ſome, that it is found in all ſorts of whales; 
others on the contrary, in à certain ſpecies of them; tho 
theſe again, differ as to the denomination of this ſpecies. 
They likewiſe differ as to the ſwallowing of it: For, ſome 


- afficm that it is greedily ſwallowed by all torts of fiſhes; but 


others, by one ſpecics only ; ſome, that fiſhes dic of it; but 
others, that it docs them no hurt; ſome, that it is ſoon 
thrown up again, after being ſwallowed ;: others that it is 
thrown out with the f&ces: And others further contend that 
it is likewiſe devourcd by other animals. And thus in like 
manner there are no leſs different opinions as to its produc- 
tion ; both as to the manner and place where ; and whether 
it be an excrement, or recrement, c. 
The Dr. only touches upon the chief of theſe different 
inions, thinking it both needleſs and of little uſe to com- 
der each in order. 1 
The celebrated Rumpfius in loc. gitat. Valentine ſub Ne g. 
50, in his letter from the ifland of Amboing to M. Ten 
ae and which is verified by Gabriel Nakke and others, 
ys expreſely, that not only the r but likewiſe 
ſmaller fiſhes and even birds and s, and ſome likewiſe 
mention foxes, do very greedily ſwallow proportionable 
ieces of ambergreaſe, where they can come at it, which 
they afterwards throw up again: and hence he ſays it is, that 
there have been ſuch- various opinions about ambergreaſe; 
ſome aſcribing its production to whales, and others to hogs; 
tho! it is only fortuitouſly found in them, as having been 
{ſwallowed by them, . | 
Of ſach as hold, that ambergreaſc is found only in one ſort 
of fiſh, and in a certain ſpecies of whales; ſome who call this 
fiſh -azel { Geſner de dquatil. & quidem de cetis diverſis 
lib; 4. P. 204-) affirm, that it very greedily ſwallows it, but 
ſoon after dying of ir, it is carefully ſought ſor by the fiſhermen, 
Others call this fiſh Mokor'(Kempferi Amænitat. exotic. {aſc 
cicul. 3. . 63 f. and relate that it is upwards of three or four 
fathoms in length; that it Lives in the Eaſt- Indies, 2 is 
en 
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taken about 7apan. Others, as M. Andr. Geyer, who liv d a 
long time in the Eaſt Indies, call this fiſh cerum ambrophagum, 
or the ambrivorous whale and the ſaid M. Cieyer ſent M. 
Mentzelius a draùght of it; which, together with M. Geher: 
account, was pubhih'd Ann. VIII. Dec. 2. of the obſervations 
of the Academy Nature Curioſorum. Others affirm, that it 
is from a whale of the Lamia kind, Valentini  Ofs-indi/che 
Send/chreiben p. 50. and others again, as Mr. Dudley, imagine, 
_ r rc is ſolely produced from the ſperma cers 

whale. | 4 | 
Many who eſpouſe neither fide, affirm, that ambergreaſe is 
generally found in all ſorts of fiſhes,' and not id any one par- 
ticular ſort; nor do they decide the controverſy, whether it be 
ſwallowed by, or generated in them; only in this they differ, 
that they do not — 7 for it one and the ſame place in the 
fiſh: For, ſome, and that the greateſt number affirm, that 
it is contained in the  whale's ach; others, in the inteſ- 
tines; whence it is that ſome of theſe affirm, that the whales 
throw up the amber; but others, that they diſcharge it with 
the /#ces : All theſe opinions, however, come to the ſame 
thing, and tacitly agree ; vis. that ambergreaſe is not gene- 
rated in, but rather ſwallowed by fiſhes Since it is ſelſ- 
cvident, that whether a thing de diſcharged by the mouth 
or anus, it muſt needs previouily have been in the ſtomach ; 
and what is diſcharged at the mouth, does certainly come 
from the ſtomach: If, therefore, the ambergreaſe in the 
ſtomach be nor thrown up, but retain'd, then it may natu- 
rally paſs farther into the inteſtines, and at length be quite 
diſcharged : And it cauſes no real difference whether it be 
found in the ſtomach or inteſtines ;- or, whether it be dif- 
charged upwards or downwards: It is a thing well known, 
that naturally there is nothing in the ſtomach but liquid 
juices; on the contrary, every thing cle, eſpecially the ſolid 
and compact ſubſtances muſt neceflarily enter by the mouth, 
and ſo be ſwallowed down: If ambergreaſe therefore be 
really found in the ſtemach or inteſtines of a whale, it 1s- un- 
reaſonable to imagine, that it was naturally produced there: 
Is it not rather more agreeable to nature, that this ſubſtance 
be by no means generated in this. animal, but originglly ex- 
iſting without it, and afterwards ſwallowed as Since 
many credible authors, tho' they differ, one in aſfirming that 
it is thrown u 1 — that it is diſcharg'd by 
* „that it is found in the — 

rt 


the anus 4 at 


- fourth, in the inteſtines ; yet they agree in this circumſtance, 40 


ture. The 
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and undoubted truth, that ambergreaſe is ſwallow'd by 


a certain 


fiſhes, and „ means generated in them. 


The a id c itcumſtances however, as that ambergris has 


bern diſcharged by whales both upwards and downwards, and 


that ſome of it has been found in the ſtomach and inteſtines, 


have betrayed ſeveral into the miſtake, eſpecially, the inhabi- 


tants of Madaga/tar, as alſo many fiſhermen and ſailors, that 
ambergreaſe is nothing other than the excrement of the crea- 
Faponeſe in their own language call that found in 
fiſhes, or diſcharged by them, Kuſura no fun (Kempp. in loc. 
citat. p. 635.) which is ſaid to denote the dung of whales, 
© 'To afficm that ambergris is the excrement or dung of whales, 
becauſe diſcharged by them, ſeems not conc luſi ve; as is mani- 
feſt from the following inſtance : Running mercury, or pills of 
lus of antimony, call'd the perpetual pills, are ſucceſſively 
taken and diſcharged by to, 20 or more men; one diſcharges 
them immediately ; a ſecond retains them a longer time, a 
third probably dies with them; as the Dr. obſerved in gi 
mercury in the Niac paſſion : Now if both the mercury and 
were either diſcharged or found in the body, a pure mere 
and pure regulus of antimony, no one therefore would take 
them for any animal matter, or call them an animal excrement : 
The ſame thing alſo holds of the deglutition and ſubſequent 


* 


ejection of ambergris. It is here ſufficient to obſerve, that am- 


bergris is a foreign body, floating upon the fea, which fiſhes do 
greedily ſwallow down, as a tidbit ; in the manner as muſh- 
rooms, truffles, Cc. are ſwallowed by men, but diſcharged 
again indigeſted : That ambergris is ſomething foreign to fiſhes 
and indigeſtible, appears from ſeveral relations. The above- 
mentioned fiſh, ae), is expreſaly ſaid to be fond of ambergris, 
and to die of it ſhortly after; but to infiſt only on what is gene- 
rally related ; fiſhes diſcharge the ambergris, they have twal- 


| owed down, either at the mouth or anus; and it is an un- 


doubted truth, that it is very rare to find any ambergris in the 
ſtomach or inteſtines of fiſhes. Monardes ſomewhere relates, 
that in his time in the Canary lands, 1co Ib. weight of am- 
bergris was found in the inteſtines of a whale ; that from 
that time a great number of whales, ſmall and great, were kil- 
led, but ho ambergris found in them. To this the Dr. adds, 
that in ſeveral hundreds of whales there is no ambergris, and 


that what is ſometimes found in them, was either ſwallowed a 
little before, or caſually retained there thro' its compacter bulk 
or 


nw _— * 
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or ſome other impediment, if not diſeaſe, w it was inca · 
pable of paſſing the inteſtines. and being diſcha 8 

It therefore remains an undoubted truth that ambergris is 
ſwallowed by ſeveral forts of fiſhes, but in particular, by 
whales; that it is afterwards diſc either by the mouth or 
anus; or ſometimes alſo retained in their bodics, and aſter 
death found either in the ſtomach or inteſtines ; as all cheſe cies 
cumſtances have for a * back been unanimouſly verified 
by ſeveral perſons of un 
to conclude, that ambergris is produced in the ſtomach or inteſ- 
tines of theſe fiſhes ; or becauſe it has for ſome time been ge- 
tained in their bodies, that therefore it is ſome animal matter, 
reſerable to the animal kingdom. * 

The laſt opinion, reducible to this head, makes ambergris 
an animal recrement, and that of the whale kind ; or, "a matter, 
produced in the whale, as ſomething peculiar to it ; in the ſame 
manner as caſtor, muſk, civet, bezoar, c. in other animals. 


A Continuation of the Account of Ambergris ; by che ſame. 
Phil. Tranſ. N* 434. p. 371. Tranſlated from the Latin. 


* Phil. Tranſ. No 385. and 387. are publiſhed two parti- 
cular accounts of ambergris, tranſmitted to the Roya $o- 
ciery from America; the one by Mr, Boylſtor, and the other 
Mr, Dudley: Dr. Neuman here only gives a ſummary of | 
theſe accounts, | | 
t. Ambergris, according to Mr. Dudley is found only in the 
ſperma ceti whale. | end 
2. It confiſts of balls or globular bodies, of 'varioys fizes, 
from about 3 to 12 inches diameter, each ball weighing from x 
and 1 Ib. to 22 bh. 4 
3. Theſe balls lie looſe, in a large oval bag or bladder, 
3 or 4 foot long, and 2 or 3 feet deep and wide, and almoſt in 
the form of an ox's bladder, only the extremeties more acute, 
and reſembling a black-ſmith's long pair of bellows, 
With 4. A ſpout running into, and thro the length of the 
penis. Befides | 
4 A dutt or canal, opening into the other end of the bag z 
4 | 
6. Proceeding from the region of the kidneys, | 
7. This bag lies juſt over the reſtes, which are above a foot 
long, and is placed dale at the root of the penis, about 
4 or 5 foot below the navel, and 3 or 4 foot above the a. 


8. This 


ubted credit: But we are not thenee - 


— 
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8. This bag is almoſt full of a deep orange-colour'd liquors 
not quite ſo thick as oil, and ſmelling ſtrong, or rather ſtronger» 
of he ſame ſcent with the balls of ambergris, which float and 
{wim looſe therein. | 

9. The infide of the bag is very deeply tinged of the ſame 
> wg as the liquor, which may alſo be found in the canal of 

ns. 12 

— The balls ſeem to be pretty hard, while the whale is 
alive, ſince there are frequently found, upon opening the bag, 

11. Large concave ſhells of the fame ſubſtance and conſiſtence 
with the balls themſclves, that have ſcaled off from them. 

12. And the balls themſelves ſeem to confiſt entirely of ſuch 
diſtioct coats, incloſing one another, like the coats of an onion, 

13. The number of balls never exceeds 4 in a bag, accord- 
ing to Mr. Arkins ; who affirms that in a bag, where he found 
one, that weighed 2 1 pounds, the largeſt he ever ſaw, there was 


no other. | 
14. The whale-men obſerve, that only the old, well grown 


and male whales, contain ambergris: Yet at the ſame time 
Mr. Arkins relates, | ; 7 

13. That he never ſaw, nor certainly heard of a /perma ceti 
female, taken in bis life, the cows of that ſpecies being much 


more timorous than the males, and almoſt impoſſible to come | 


at, unleſs when haply found a-fleep, or detain'd by their calves, 
This 1s certain, the boats can never come near them, when 
they are awake, being very ſhy and fearful : Beſides, Mr. A,. 


kins affirms, 
16. That to one ſperma ceti whale that has any of theſe 


- balls, there are two, that have nothing of the abovemention'd 


deep orange-colour'd liquor in their bags; and in fine, 

19, Mr. Dudley in the very beginning of his account, boaſts, 
that after ſo long an incertainty about ambergris, he at length 
diſcovered this ſecret of nature to be no other than an animal 
production, generated in the body of the ſerma ceti whale, in 


the ſame manner as muſk, Sc. in other animals. And about 


the end of his account he 1ays, I hope the Royal Society will 
aſcribe_ to me the honour of the diſcovery, or at leaſt that of 
the aſcertaining the origin and nature of ambergris : Yet, 

18. A little before” he owns, that he dares not pretend to 
give his own opinion upon the point, but contents himſelf with 
relating matter of fact. 


19. The 
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| ns. The qi get gl which account be hed from Me IG: 
kins, uſed the whale-filhery for 10 or 12 years together 
and from ſome other whalemen. 4 a "IR 
The ſum of Mr. Zoyiſton's account, conſiſts of the following 


F That ambergris is found in no other than the 2 cets 
male whale ; and in one about 20 pounds, more or leſs, of that 
drug. That it is ſcarcely found in one of a hundred of them, 
That it is contained in a cyſfss or bag. That they have ſome- 
times found this bag empty, and yet entire, That this bag is 
no where to be found but near the genitals. of the fiſh. That 
the ambergris, when firſt taken out, 1s moiſt, and of an exceed- 
ing ſtrong and offenſive ſmell. But whether ambergris be natu- 
rally or accidentally produced in this fiſh ; he leaves it to the 
learned to determine, c. in fine that he had his account, only 
from the fiſhermen or whale-men. 0 | 

From all which, it appears; 1. That the 2 accounts above- 
mention'd, agree in ſome reſpecis; and 2. Differ in others; yet 
conſiſtently with the proven queſtion. | | 

Both accounts agree, 1. That ambergris is found in the/perma 
ceti male whales only, 2. That it is contained in a cyſt#s or 
bag. 3. That there are lumps of it of 20, 2 1 or 22 pound 
weight. 4. That this ꝙyſtis lies near the genital parts of the 


owe their accounts and new diſcoveries to the Ahe and the 
whalemen. _ ; 
differ in the following circumſtances. 1. Mr. Dudley 

affirms that this cyſtis has a duct or canal from either end of the 
bag; one in the . the bag, coming out of the kid · 
neys, another in t part, running into and thro' the 
length of the penis ; On the contrary, Mr. 5 affirms that 
this cyſtis has neither inlet nor outlet, 2. Mr, Dudley affirms, 
that tho* in ſome fiſh no ambergris be found ; yet they always 
have orange-coloured liquor, mention'd above: But Mr. BoyM 
fon affirms that this is ſometimes found quite empty, 
3. Mr. Dudley ſays, that for one fiſh that has ambergris, there 
are 2 in which they hardly find any : But Mr. Boylſton, that 
ſcarcely one in 100 has any amberſris. - | 
Theſe 3 differences, however, may be eaſily reconcil'd : Asta 
the firſt, that according to Mr. Boyifon, the bag bath no inlet 
or outlet ; this will only ariſe from the negligence of the fiſher- 
man, who gave the account, and whp did not obſerve every 
Var. X. N' 8 N par. 


fiſh. 3. That ris newly taken out, is moiſt, and of an 
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particular ſo accurately as Mr. 4:kivs whale-man did: For 
How could the bag be ſound ſometimes full, and ſometimes 
empty, if it had neither inlet nor outlet ? As to the 2d diffe- 


_ rence, namely that the bag was ſometimes found empty, this 


may be underſtood either of the balls only, or of the liquor 
likewiſe : But it is not directly contrary to Mr. Dudley's ac- 
count, Gnce both may be natural, or happen ſo at that time: 
In fine, the zd difference has no manner of difficulty, but both 
accounts agree, in that the pretended ambergris is found in 
ſome only, but not in all male whales; and as Dr. Neaman 
takes it, a certain is put for an uncertain number. "ul 
"Thar the concrete, taken for ambergris, is true ambergris, 
and not ſome other very different natural ſubſtance, Dr. Neuman 
denies, and entirely agrees with Mr. Prince, who, according 

Mr. Dudley, takes the aforefaid cyſtis. to be the urinary blad- 
der, and the ambergris-ball, to be a certain _ concretion, 
formed out of the e odoriferous ſubſtance of the aforefaid 
liquor, contain'd within it. For his particular Dr. Neuman de- 


. clares, . That the cyſtis or bag is no other than the urinary 


bladder of the whale. 2. That the 3 ambergris, 
ound therein, is only the ſtone in the bladder; and 3. That the 
ong ſcented liquor contain 'd in the bag, is the whale's urine. 


, That this bag is the urinary bladder, 1 552 from its deſcrip: 


Hon; as that it is 3 or 4 foot long, 2 or 3 foot broad, and almoſt 
zin the form of an ox's bladder, or like a blackſmith's Tong bel? 
lows; eſpecially when we add its fituation under the navel, over 
the teſticles, at the root of the penis; and its connection with 
the penis and ' kidneys, and how it is furniſhed with a ftrong- 
Tented liquor, without any of the pretended ambergris: A 

ſuppoſing, according ro Mr. Boylſton, that the bladder is fome- 
times oblerv'd to be empty (tho he expreſſes himſelf leſs aceu- 
rately "on this head, it being probable, he meant, empty of 
_— it would not be 8 impoſſible or unnatural, "fince 
the whale might happen to be killed ſoon after it had made wa- 
ter: What farther confitms it to be urine is, that it is found as 
all other urine is, in the urethra of the whale, That the balls 
have the ſame exceeding ſtrong and offenſive ſmell with the 
liquor, and &nfift of diſt ing ſeparable coats like an onion; ate 
circumſtances, common and natural to all animal ſtones as well of 
the urine as gall-bladder: Such a culculus then, is no longer to 
be reckvg'd ambergris 3 nor the bladder, a peculiat cui; not 
the urine 2 peculiar liquor: This is farther verified what 
is id by Mr. Dudley, that the whale-nicn obſerye” the full 
1 | — & 1 „ grown 
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grown and large whales only to contain ambergris, or rather a 
calcatys according to Dr. Neuman ; and by Mr. Zoyifon, that 1 
is ſcarcely found an one of ro; And theſe 2 circumſtances ar 
both natural apd common to men and beaſts; vis, that the old 
are ſooner troubled with the ſtone, than the young; and that as 
ſcarce one man in a hundred is afflicted with the ſtone, the ſame 
may alſo bappen in brutes: Beſides, the number of other 4 
ſtones is precatious, being ſometimes more and ſometimes fewer z 
and they may conveniently become round by the continual agt- 
tation in the urine, tho the Dr, has erred that the figure of 
calculi,” as alſo of bezbar-ſtones, commonly ariſes from that of 
the nucleus, round which the firſt cruſt is [aid z at other times 
their figure is owing to à greater or leſs ſpace, and a greater or 
leſs degree of mot ion: For, if they be more in number, as to 
poſſeſi the whole capacity of the bladder, or incapable. to float 
and move freely about therein, they then are ſeldom roupd, but 
commonly unequal, and informed, and thus they may cabily 1e- 
pirate into flakes or coats, if they are many in_oumber,, or hap- 
pen to ſtrike againſt each other: Nor does the circumſtance, 
that the male whales only contain theſe, balls, weigh any thing 
with, the Dr, fince it is poſſible, that the males only are trou- 
bled with the ſtone ; or we may not have ſufficient experience 
of this, matter as to the females ; and that the more as it was 
Kid, that the females or cows,are hard to come at; and that 
hardly one is a hundred. of the tales, according to Mr, Bayl- 
ſfon's obſervation, is troubled with the ſtone. | 
On the contrary, that very circumſtance ment jon d by Mr. Dud: 
ey and Mr. Boyl/ton ; viz, that ambergris, which the Dr. calls 
a caltulus, is not found in all male whales, and ſcarcely in one 
of a hundred,” and only in the old ones, ſhews that it is not ſuc 
a recrement, as muſk, er, Se. and at the ſame time con- 
firms the Drs, opinion, that it 1s no other than a calculus, .__.. 
For, 1. were their pretended; ambergris a natural geceement, 
5 in theſe mie whales, and were that bag ſome 8 
tar cyſtis, without the urinary bladder, and the, concrete found 
in it tome ſuch natural ſubſtance, as muſk in the animal), that 
jelds that drug, civet in the civet-cat, and caſtor in the beayer, 
5 all Which Mr. Dudley likens this calculus, generated ſrom a 
morbid ſtate of the animal; then all the male yer ma cers 
whales mould have this concrete, as-beavers have caſtor, muſk- 
oats, mulk, Oc, and in that caſe the b'adder would not be its 
patural place 3 and all whales of that ſpecies without exception 
« . E841 it; : 1 1 
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(not age jn « hundred, of the old ones only) would always and 
neceſſarily contain ſuch balls, 

2. Wor this concrete in theſe fiſhes, and natural 
to them in a healthful ſtate, as cafor, muſk, civet, £9c. to other 
animals; not only the 44 cers whales in America, 3 
_ in the Span, ench and Britiſh (ea n 
northern ocean, would have it ; And yet no ch thing le 


Mr. affirms, that the 3 
N ſaw wei 1 b 21 and 22 . which, for the fize of 


the bladder, is calculus: But the Dr, queries z 

whence tho. 1 . could proceed, which were 

MW ous =" round, 77 5 8 , 3 

wel 182 a not coated Jike an 

; paradejs.. 77+. Fogel n 

Ein ſmell, 1 0 Len of all f all ferid ; but entirely unformed 

| compatied, of = grey colour, and ſweet ſcented ? And 

hence could pieces proceed, exceeding the former in 

— phe fize, 10, 20 times and upwards, and not to be con- 
tained in the cyſtis of the biggeſt and oldeſt whale, 

4. The Dr. farther queries, how this ambergris ſhould ever 
come aſhore ; it could not from live . becauſe 
the only out det of the cyſtit is thro' the penis, thro* which in- 
deed fall pieces might paſs z but not ſuch large lumps of an 
bergris, as are often found, But ſhould it be al 
ſuch pieces are got from dead whales, it 2 remain px 
count for their paſſing out 3 bag; eſpecially, fince it is 

5 membranous of a pretty firm texture; that its 
after death, and ages ing theſe floating balls is no ſuch rea- 


| | ſonable ſuppoſition z an 1 
ſometimes ing abba} is bes bays der Lis Er 
= . 
of fiſhes 
in 9 


The becks of birds, the claws, ſhells, and ſ 
Pit | other adventitious matters, ſometimes 
could not paſs thro the kidneys and urcters into the bladder, or 
rr bag of ambergris. 

And laſtly, but waving all other arguments, Dr. Newman 
N one, as an incont "rinciple, and his chemico- 
fical canon, by which he regulates himſelf in all natural Giga: 
tions ; and Lhich never failed him, nor really can, if 
with judgment and diſcretion : And this was his principal mo- 


tive of ing ambergris to be either an animal gue pagan of 
extrat, It is a thing well known, that ay caſtor, muſk 
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nd civet, but likewiſe all animals and their parts, of whatever 
988 ſhould exhibit themſelves ſuch in a chemical 
analyfis, eſpecially in an open fire or in diſtillation z and conſe- 
vently, neceflarily yield an empyreumatic urinous ſpirit, or 
— or an animal fetid oil, or together with it an urinous 
volatile ſalt; and if all theſe not at once; yet ſome ſmall 
quantity, or at leaſt ſome figns of an urinous liquor or empy - 
reumatic animal oil, which ſhall affe&t the ſmell and t 
when theſe bodies are treated in the fire ; as all animal bodies 
ceally do, and even their ſhells, theſe ſtony and earthy parts, do 
in this teſt betray their animal origin: And thus likewiſe ſhall 
the pretended balls of amberg 1 7p the Dr, ſup to be 
ſtones in the whale's bladder, plainly and ſufficiently ſhew by 
this teſt, that they are not only of a 
urinous original, as being generated from the whale's urine. 
Bat if ay one on the contrary, ſhould take genuine ambergris, 
depurated from all viſible animal parts, and not ſwallow'd by 
aoy animal, and diſtil it in the fame manner in an open fire, 
and examine what is got from it; he ſhall not find even the 
leaſt urinous part, nor empyreumatic animal oil, nor any thing 
animal, but quite different modified productions, a different 
phlegm, oil and ſalt, as ſhall be further ſhewn hereafter, - 10 
This therefore; may be looked upon as an infallible fin 
and an undoubted truth; that when in the chemical treatment 
of a is the leaſt quantity of an animal ſubſtance. is gut, 
| whether oleaginous, or urino-ſaline ; that this can by no means 
be produced from pure amber, but from ſome animal matter ac- - 
cidentally mix'd therewith, and which is always to be confi- 
dered as 8 ad ventitious, impure and not belonging to 
the compoſition of ambergris ; whether the proceſs be made 
with ambergris that has, or has not been ſwallow'd before, but 
with which are mixed the becks of birds or other ſmall paris 
of "animals. . 01-8 
But that ambergris ſwallow'd down by fiſhes, or other animals, 
ſuſſers ſome degree of alteration, at leaſt ſome animal taint or 
| foulneſs can hardly be denied ; whether it be afrerwards dis- 
charged by the mouth or anus, or whether it be found and taken 
out of dead fiſhes; And on that ſcore it generally ſmells raoker 
and appears of a darker colour; nay, experience has taughe 
even to diſtinguiſh immediately by inſpection what has been 
ſwellowed down ; on which account it has in ſome places 


been 
called the dung or excrement of whales, as was obſeryed 
Ard 


above, 


us bans but of a pure - * 


Fare are from whale·Hlhers and Merchaurs; nay partly 
from 


, whether it be a mineral, vegetab 


And fince the 2 abovementioned accounts, tranſmitted from 


hearſay : Hence we are ſo much the leſs. to regard them” 
as. unqueſtionably certain or bew, on the true origin and narute 
of ambergris. | 323 1 
To come nom to the laſt. claſs, namely ſuch 4s hold amber- 
gris for a mineral, or aſcribe its origin to the mineral kingdom; 
thele may bedivided into 5 opinions, each of which, in a certain 
ſenſe, may be ap rd of”. | ee area's 
. Hugo de Lindſe bott, vide Klobit ambt& bift. p. 19. takes 
ambergris for an earth: But this is contrary to nature and expe- 
rience and the properties of ; ambergris ; unleſs earth be taken in 
a wider ſenſe, as one of the chemical principles, and not for a 
mere earthy matter; for, earth does not ſo cafily take fire, nor ſo 
readily melt, nor admit a ſolution with ſpirits of urine, not to 
mention other 1 of ambergris. n 
© 2. Others attending only to the properties of liquation and in- 
flammability ; as Crato, in Conſiliis a Laur. & holtæio collect. 
Column. 1093, and ſeveral others, have taken ambergris for 4 
native and true ſulphur ; Dr. Salmon, affirms that it is a marine 
ſulphur: vide London Diſpen/atory p. 398. Edit. Lond. 1696. 
890; And ſuch a denomination is paſſable, were no more 
meant than that ambergris partakes of an inflammable or ſal- 
phureous principle; fince not only the ancients, but many mo- 
derns give the denomination, ſulphur, to whatever takes fire ; 
1 l, or animal ſubſtance ; a 
oil, fat, rofin, wax, pitch, . balſam, wood, coals, bitumen, ſpi: 
ric of wine, or whatever elſe it be: But ſiuce this general deno- 
mination exprefles nothing ſpecific or determinate ; and fince at 
the lame time it appears pretty evident, that a native and true 
fulphur is meant, and not the inflammable principle; amber 7 
can be no true PoE. t. Let ambergris be ſprinkled on Tis 
coals, and its ſmell examined whether it agree with that of ſul- 
ur. 2, Let it be tried with a fixt alcaline falt, whether it 
yield a bepgr ſulphuris, vitriolated tartar, Cc. 3. Whether 
ambergris again reduce Yegulus of antimony into crude antimony, 
4. Whether there is a Jac ſulphuris from a ſolution of amber- 
= uick-lime water, or an alcaline /ixivium. ., Whethet 
am 


rgris and mercury cinnabar be produced; and whether 


veral other preparations, which are otherways made with tee 
And all the attem 


War, of obtainable with ambergris. 

and proofs to that purpoſe, will become vain and ineffectual, 
LZibavius has already ſhewn againſt Crato. 2 
tak | "Sond 
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Some at length come nearer the matter, and bold ambers 
gris not ovly for a mineral, but ſor hat it really is; u bitu- 
men, or ſpecies thereof; but happen to differ in ſome eir- 
cumſtan ces | $8 : 
* Some affirm that ambergreaſe is produced in aliquid 

4. But others in a dry form, | 7 tft eee 
5. Others again, that it is produced in the ſea in à viſcous 
form, or of a mean conſiſtence. : „ en 7 
They likewiſe differ, in that ſome affirm, that amber- 
ariſes from under the ſhore and rolls down into the 


” 


a: But others attempt to ſhew, that it ariſes from the aby is, 
or rather from the bottom of the ſea. | ol 
I. Such as ſuppoſe ambergreaſe to have been origi 
fluid, or conveyed into the ſea in a liquid form; hold it 
originally in its nature for a liquid bitumen, or ſpecies of 
Naptha; and amongſt theſe are Ebnſinas, Simeon 'Seths, 
Nevins, Avicenna, Agricola, Solenander, Bertinus,” Libas 
vins, Garcias ab Horto, Hadrianus © Toll, Joh." Euſeblus 
Nierenbergius, Franciſcus Hernandez, and ſeveral others; 
who all hold, that ambergreaſe rolls into the ſea from 3 bitu- 
minous fountain, or fountain of Naptha; and they dier 
only in ſome little circumſtances, that are not material; 
for inſtance, according to Avicenna and Pfellus, it flo 
from lateral ſprings into the ſea: Others, on the contrary 
(among whom 1s Nicolaus Chevalier, who in 1700 deſcribed 
the large piece of ambergreaſe at Amſterdam) affirm that it 
= ſprings from the bottom of the ſea, and from 
Kircher's reſervoirs of water is diſtilbd by the central heat, 
as it were, into the ſea. "2:87; 44 N 
2. Others, who hold that ambergreaſe is conveyed into 
the ſea in 2 dry form, affirm, that it is a kind of amber, or 
a real dry bitumen, which is conveyed ir the fame manner 
into the ſea, as the common yellow amber. Andreas Cra. 
Pinus, it is true, calls it a gem; however he claſſes it under 
the ſpecies of amber. The above quoted M. Oelvin, who 
took ambergris for a meteor, yet in a certain place of his 
treatiſe Der Monat hlichen curieuſen Natur-kunſt. Hau 
und Sitten præſenten, a tes ſtuck im Februar. 1708, p. 30. 
affirms, that amber has a great affinity with ' ambergris; "yet 
with this difference, that ambergris is found in warmer c. 
mates, where flowers and aromatics arrive to their higheſt 
petſection and moſt fragrant ſmell; whereas amber, un ih 
Ao contrary, 


r ac, "' Mao. . ©i©iococa.. . . __ 
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/ is only found in the cold northern climates, and in 
— * Baltic, conſequently, the latter is of a coarſer and 
barder ſubſtance. In fine, the and learned 
Dr. Henckel, vide Betheſda Porrucſa p. 14. affirms, that 
ambergris, amber and aſphaltum, or the oriental amber, 
common amber, and black amber, do not differ from one 
another in their eſſential principles, but only in their acci- 
dents and degrees; which laſt opinion agrees chicfly with 
experience. 
3. In fine, ſuch as ſuppoſe ambergris to run in à viſcous 
form, of a mean confiſtence, into the ſea, affirm; that it is at 
firſt like a ſoft pitch, or cow-turd in or upon the bottom of the 


8 that ually hardens: Helbigius, therefore, aſſerti, 


is is neither 'a gum, tofin, dung of birds, nor 
bees-wax, but a true viſcous matter like pitch, that lies 
and. grows, at the bottom of the ſea, like ſea-pitch; and this 
account was ſent him by a merchant from Batavia, who 


had ſeen it with his own eyes, Zphem. Nat. Cur. Decur. 1. 


Min. IX. p. 459. The above mentioned celebrated , 
in his — to Ten Rhyne, Valentini Ooft- Indiſc he fend. bro. 


iben, p. 30. ſays, that this is certain, and that he advances 
nothing new, but his old opinion about the origin of amber- 

is; namely, that it is 4 kind of fat, that ariſes from the 
| ce of the ſea, which at firlt is ſoft and viſcid, but aſter · 


' wards becomes hard by the ſaltneſs of the ſea. Adrovandus 


(Muf. Metallic. lib. 111. p. 4434.) after adducing ſeveral 

inions, does at length conclude to the following purpoſe: 
* But I reckon theſe diſtinctions of no weight; fGince I have 
* afferted it to be a kind of bitumen, and not the dung of 
* fiſhes or whales. | 

Borelhi, it is true, in loc. citat. Obſervationum, endeavours 
to form another object ion, alledging that ambergris is ns 
bitumen that bitumen's have an ungrateful ſmell, and are 
not fit for internal uſes : But in ſach caſes we cannot always 
conclude from the genus to the ſpecies, nor from the. ſpecies 


- to the genus, as appears even from common amber; — 
4 


amber is now univerſally acknowledged for a bitumen; 

yer it has no ungrateful ſmell, but is us'd internally in 2 
etty large quantity and with ſafety ; not to mention what is 

Fia in Af. Erudit. Lipſien. An. 16 bee a certain ſpring in 


Poland, that yields 2 he pom ſweet · ſcented bitumen that is 


diet, and has a very fragrant and 
; Malu 
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' Nltolaus Monardes, de ſimpl. medicam. p. 12. has already 
faid; there are various opinions about the origin of 'amber-' 
© orcaſe; but the trueſt is, that it is a kind of bitumen, flow- 
ing from a ſpring, which as ſoon as it touches the air, imme - 
* diately hardens in the ſame manner, as many other con- 
I as coral, Oc. which at the bottom of the ſea are 
Wh | | 
Job. Faber. Lynceus in Expoſir. in Rec b. p. $65. affirms 
this, therefore, is very certain, that ambergris is no other 
than a bitumen. 7 ; 
In ſhort, the greateſt part of the writers of natural hif- 
tory agree in the following reſpects, namely 1. That there 
are both liquid and confiſtent bitumens. 2. That all biru- 
men'sare referable to the mineral kingdom. 3. That a dry 
bitumen is no other than a tenacious fat of the earth, and 
which readily burns; and 4. That ambergreaſe is endued 
with the ſame properties; that conſequently it may without 
any contradiction, not only be a migeral, but likewiſe a 
culiar ſpecies of bitumen. IM 
Tho' ſomething more might be added, as to the original 
conſiſtence of ambergris; one affirming it carried into the 
ſea under a ſolid, another under a viſcid and tenacious, and a 
third under an entire liquid form; yet the Dr. ſees no abſo- 
lute neceſſity for it; fince theſe three opinions, as being the 
chief of thoſe already adduced, may be eaſily united, and fo 
combin'd together, as to be all true in a certain reſpect. 


t. No one, perhaps, who has any ſolid knowledge of the 


origin of ſeveral ſubterrancous ſubſtances, will deny, that all 
bitumen's are originally liquid; .even tho? they do not come 
into the ſea in a liquid form. 35 
2. That both ambergris and amber muſt needs be originally, 
if not entirely liquid, yet for ſome time in a viſcous form 
or even ambergris, when thrown out upon the ſhore, mu 
at leaſt continue of ſuch a texture, 'that if it happen'd to 
harden in the ſea, it may eaſily be ſoftened by the ſun: For, 
otherways it could not include the becks of birds, ſhells" of 
fiſhes and their parts; as many ſuch things are really found 
in ambergreaſe; and, as is pretty evident, ſuch a variety of 
inſets and other things are likewiſe found in amber. | 
3. In fine, it is pretty evident, that tho' ambergreaſe in an 
entire dry form appears like impure and ſomewhat ſoft 
amber, yet as a true bitumen. 


Vox. X. 2 G | Rees. What 
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- © What Fronciſcus Hernandez ſays on this bead is worth 


notice ; 8 ambergreaſe runs from ſome ſprings. of 
Mapthg into the ſea, and by ſtormy weather is thrown gut 
upon the ſhore ; that it is a uy fragrant inflammable mat- 
ter, one time harder, another ſofter, ſometimes friable and 
ſometimes flexible; ſo as in ſome meaſure to be extcnfile 
and flexible between the teeth and fingers like wax. | 

Dr. Neuman therefore thinks, 1. That ambergris runs 
aut of the earth into the ſea like amber, 2. But not hi 
Naphtha or petrol, but in a groſſer and flexile form, and 
probably oſteh of a viſcid and clammy conſiſtence. 3. That 
under the firſt concretion or formation of ambergreaſe, it 
tuns together a liquid bitumen or ſpecies of Naphtha. 
4. That large pieces may be generated at once; but gene- 
tally at firſt they ate ſmall; but by the acceſſion of ſeveral 
new layers, the ambergris may be ſometimes round, ſome- 
times — „or even become of any unequal form: And 
during its formation it is always ſomewhat ſoft, whence many 
matters may be entangled in it ; however from time to time 
it may gradually barden to the conſiſtence of wax: And 
ſiovce mo e appears thus in layers or coats; /this 
circumſtance might miſlead thoſe in America to imagine, 
that it is generated in the ſame manner as the or 
human ſtone; tho” they might reflect that various other 
ſubterraneous bodies, both the bituminous, as pit-coals, alum, 


Oc. aod- other mincrals, as talc, ſlate, Japis ſpecularis, &c. 


confilt of layers, as animal calculi do. 

As to the reſt, the Dr. thinks it not ſo neceſſary to make 
ſuch deep and accurate reſearches into the original and pri- 
mordial production of ambergreaſc : For, So can with 
certainty pretend to explain the manner in which common 
amber is produced? How metals, ſemi-metals, gems, fluors, 


aud many other mineral concretes are generated? Very few 


are the ſubterraneous mixts, of whoſe manner of production 
we have any certain knowledge, tho' we may form a conjec- 
ture abaut this and the other, nay, know the nature of very 
many of them: The manner of their generation ſeems to be 
no ſuch neceſſary and uſeful E it is ſufficient for us, 
if we know what kingdom they are of, and if we know their 


internal compoſition and nature; and this latter manifeſts their 
kingdom : And phyfico-chemical experience is the moſt ge- 
nuine and infallible touchſtone for all natural mixts. - 
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To conclude, it is ſurprifing that Paulus Hermannys, a man 
of ſufficient experience in the Materia Medica; ſhould make 
no mention of ambergris in his Cyndſura: This, however is a. 
more tolerable conduct than that of Leanbardus Fuchſius, who 
ridiculouſly held all ambergris for factitious: But to wave this, 
let us farther confider from whence it is brought to us, 3 
Ambergris for the greateſt part comes from the Eaſt- Indies, 
from Madagaſcar and thereabouts; the Molucca iſlands, . Sama- 
tra, Borneo, Cape Commorim in Malabar, and the Erhiopic. 
coaſts, which from Sofala to rana is very productive of am» 
bergris : It is alſo found in other countries, either as it may be 
driven very far into the ſea, and conſequently thrown out again 
upon the ho in various places of the carth, or as it ma be 
met with in the ſeveral ways abovementioned. 4 
"Tis worthy taking notice, that this precious bitumen is oſten 
found in very large pieces or lumps: But not to mention what 
Faber Lyritzeus relates from Gregory de Bolivar, that ſomes 
times there are pieces of ambergris of 100,000 Ib. weight; 
much leſs what Garcias ab Horto tells us, that there are whole 
iſlands full of ambergris; nor what Jazc Viguy a Frenchman 
relates, that he knew. a country, ſo rich in ambergris, chat a 
thouſand ſhips might be laden with it; all which ſeem to 
ſtretch the point too much, eſpecially the latter; Dr, Neuman 
adduces the following inſtances, which may ſerve to ſhe that 
there are really large pieces of ambergris. - s. 
In 1555 at Cape Commorem a Pires was found of about 
000 Ib. and which was then ſold for A/phaltam or com 
eee John Hugo de Zindſchot relates that there was fou 
about this Cape a piece of 30 quintals, which is equal to 159 
hundred weight, Aonardes and. Franciſcus 1 | 
mention of pieces of 100 Ib, weight; Garcias ab Horto {peaks 
of pieces as big as a man; beſides a piece, that was go hands 
in length and 18 in breadth : _Monzanus mentions @ piece of 
130 Ib. weight, and kept by the king of Sar/uma in 1659: In 
1666 about Cape Verd at the river Gambs a piece of 80 . 
weight was thrown out, which was brought to Hollang+ Io 
1691 there was at Amſterdam a lump of 42 . Daniel ds 
Bruel affirms that about Malacca a piece was ſound of 33 Ib, 
at Rome, a piece as big as a man's head; and here and at Lo- 
retto and in other places in, Ealy are ſeveral valuable curioſities 
in ambergris, which abundantly ſhew that they were wrought 
out of very large pieces: The abovementi Vigny had no 
{mall piece, which he e from India, and * 
o 


* 
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| had 2 300 Ib. ſterling ; Kampfer relates that in his time there 
_ was found in Ninokuni, a province of Japan, a piece upwards 
=_— * of 100 Carts or 130 Dutch Ib. weight: The two brothers Fob. 
Andreas and Marcus Marſperger of Augsburg bought of Ro. 
bers Struzz4 at Venice in 1613 a piece that weighed 48/6. and 
8 05, And to mention no more, we have a very recent and 
7 withal ſtrong, inſtance in that large piece of ambergris, which 
the Zaſt-India company in Holland bought in 1693 of the King 
| of Tidor for 11000 dollars; which was at firſt of the form of 
18 a tortoiſe and weighed 182 Ib. was 5 foot 8 inches thick, and 
2 foot 2 inches long: The above named Nicolas Chevalier has 
deſcribed it at large in a ſmall treatiſe publiſhed at Amſterdam 
1 in 1700, with various copper plates of it in different views: 
E From all theſe inſtances we can no longer doubt but that there 
_ - are pretty large pieces of ambergris; ſo that it may be queried, 
"4 how the accounts from America, that mention a bag, can agree } 
_ with lumps of ambergris of ſuch bulk ? 


g . Account of a new Engine for raiſing Water; by Walter 
l 3 Churchman. Phil. Tranſ. pA p- 402. | 
Is 1. N this engine the horſes or other animals draw borizontally, 

1 in a ſtreight line and at right angles, whereby chey exert 
4 their utmoſt force; by which means a far greater power is 
| gain'd from the ſtrength of horſes, Ec. than by their going 
j round in a circle: For, by the twiſt and acuteneſs of the angles, 
, 
| 


they draw in towards the centre, whereby they waſte « 

power, and likewiſe ſhorten their levers: Beſides, their muſcles 

And tendons from their hinder legs all along their ſides to their 

a necks are unequally ſtrain'd, as the duty is hardeſt on one fide, 

even tho their walk be large: Therefore, each of thoſe incon- 

b veniencies muſt be Tttended with pain to the animals when at 

work, and with a great Joſs of their ſtrength, * 

42, A crank does not riſe quite 4 of its circle 5 neither do 

N the regulators or rods riſe or fall EE but obliquely; 

_ -' , whereby an oval figure is formed by the piſtons mot ion in every 

cylinder, which occafions great friftion and a waſte of water, and 

every arm of it is continually varying in its while work- 

ing z 8s its lever is diſtant from the, pe icular line, and 2 

i the arms (ſuppoſing it a quadruple one) as they croſs the 

b5 Thich the are always —— to and from their own centre, 
a 


which the power is not only left, but the time alſo Far- 
er, by the ſhortneſs of the ſtrokes, all the adjacent Her is 
frequently cov d contrarily, and by the oſten opening — 
L406 | $ As | ut- 
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Whuttiog of the valves, hy a waſte of the water; 
Wcfides the many heavy bearings, frictions, ſurges and repairs 
Wclooging to it; all which inconveniencies and impediments be- 
Wng thoroughly confider'd, there muſt certainly be requir'd'a 
Wnuch greater power to work the ſame than oy Mr. Churchman's 
Wnethod , For, thereby a ſtroke of 24 feet will riſe 3 and 5 
Warging or diminiſhing the fixed wallower, you obtain a Rroke 
of any required height, even to the extent of the preflure'at 
the atmoſphere : By this great advantage, the water riſcs freer, 
and with greater velocity; and as the lifiers or forcers riſe and 
fall exactij perpendicular, and with an equal continued ſtrain; 
and as the bearings alſo are fewer and lighter, conſequently, the 
friction in all theſe will be a great deal leſs than with the 
crank, Sc. And laſtly, 4 of that water which is always loſt 
by the ſlow opening . ſhutting of the valves will be ſay d. 
From the above conſiderations, aud the ſeveral experi · 
ments Mr. Churchman made on this occaſion, in order to Know 
the re il difference between theſe different ways of working, be 
finds that near twice the quantity of water will be rais'd to the 
ſame * in the ſame time, with the ſame power, by bis 
—. 4 than with the beſt crank · work that has hitherto been 
ere * , 


42444 (Fig, 1. Plate II.) repreſents the great frame, the ends 
of which under the pine-apples are to be contrafted to the place 
of the little frame; ſo that the croſs piece at III may ſupport 
the 3 bearings, now ſhewn in the little one, for a better view 
only; BB the little frame on which the cap-brafles are, which 
receive the turn'd gudgeons I in the 3 horizontal ſhaſis; cc the 
ſtrong ſupporter, by the” looſe wallowers; 4d the looſe wal- 
lowers, od tu E | A 4 
reat wheel ;"e e ethe regulator, (Fig. 2.) which has a circular 
Fire and. ret — 7 the fron ſhoulder or ſtud 
fixt to the ſhaft cloſt by the wailower, which ſtops this looſe 
wallower, when ti end of the regulator comes againſt it, 
thereby confining # for 2 rev(utions;z after which it quits this 
ſtud, and docs the ſame on the oppoſite ſide of the wheel; and 
ſo on alternately, to reverſe the motion of the ſtems in the diſſe. 
rent cyliniders;'g g tbe wheels, with their cogs, which alter 
nately wotkabe tes wallower lying between _ þ the fixt 
wallower ſuppos d to be 4 foot in diameter (on a very ſhort 
ſhaft) whoſe rounds muſt be of caſt foft iron, and truly turned, 
to clevate. and deptely the racks to the height of 24 feet by its 
3 revolutions; ii the 4 lifters or farcers, behind * 
| -” vv * wh 


at 


% 


d rounds geer truly with the cog in the 
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which be a ſmall back wheel, truly fitted to di. 
tect the {ame to riſe and fall cafily and exactly perpendicular, to 
avoid friction and loſs of water in the cylinders ; & & the large 
yertical heel, a ſmall ſegment of which comes thro' the floor 
in the i draw on; Bm (Fig.3.) 
8 the main ſhaft a «orgy: Feta 8 n- 
the oval part is perpendicular; # the turned T gudgeon, 
with its collar — ſhoulder, both of which muſt claſp the rim 
of the under leverage wheel, to keep all firm and ſteady when 
in work ing; o the leverage wheel about 4 feet in diameter, 
with a braſs or icon rim ſuppos d to be truly turned, and to have 
a ſtrong ſhort iron ſpindle thro' its center, and at each end a 
turned ſtee l collar and ſhoulder, bearing on a caſt cap braſſet 
ee, level, and ſunk into a ſtrung arch d piece of timber well 
and ſupported for this purpoſe. And here it is to be 
noted, that in large engines and machines where the motion is 
regular, every heavy bearing ſhould have one of theſe wheels: 
For, they ſave power by greatly abating friction. Upon the 
principle of theſe leverage — Captain Rowe has publiſh'd 
what he calls his friction · wheels, tho' ſubſequent to Mr. Church- 
man's Ipecification thereof; pp two ſmall lide leverage wheels, 
exactly fitted to the turned part of the great gudgeon, between 
the collar and ſhoulder ; they are to; be 1 and key d in 
ſuch manner, that their friction from the gudgeon may be alike 
when at work; 44 the ſteps which the horſes feet preſs, about 
8 or 9 inches broad, 2 inches thick behind, and declining to an 
edge, being deſigned to make level ground, and good footing for 
their hinder legs when they draw Vr four 2-4 only in view 
to avoid confufion, all drawi horizontally in a ſtreight line, 
and at right angles, whereby Tele uſeful animals will ſoon be 
taught a new and pleaſant way of working to themſelves, a 
more advantagrous one to, their maſters, and of greater utility 
to the public ; 5 the n places beh ind the horſes, ſuppos d 
to be ſtrong arms below in the ſupporter, and a croſs bar 4 91g 
at both which you may place ſmall ſheeves or rollers, the upper 
part of them to be level with each horſes breaſt (when drawing) 
and the rope or ſtrap to come over the ſame, in order to keep a 
weight of 300 l. (more or leſs) ſuſpended, one or two inc 
from a plank. By this method you will be exactly informed of 
the ſtrength of each horſe, how long it- continues, and when to 
relieve him; as alſo when juſtly to correct the flothful one, 
whoſe weight reſting on the plank will always diſcover his lazi- 
nels; f the faſtening places before, which are defign'd to Gee 
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their heads; 1 the dome meerly for ornament ; inftead of 
which erect a workloft, over that a horizontal windmil : On 
the lower end of its upright ſhaft fix a ſpur-wheel ta work with 
the cogs of the great wheel, there by to aſſiſt the horſes, or when 
there is a ſufficient force of wind to do their whole duty; av the 
coupling ſtaples with the braſſes; & the ſtrong catch which 
confines the great wheel to the frame; y the ſcrew. or ka -band 
to confine all cloſe and light, 2 the cylinders which are ſcrew'd 
together at their ends out of fight ; and all the fame fort of 
work chiefly for. uniformity in the draught, 


An Abſtra& of Meteorological Diaries; wwirh Remarks there- 
on ; by Dr. Derham. Phil. Tranſ. N“ 434. p 405. 
H E following meteorological obſeryations were made at 

1 Naples by Dr. Eyrillus, at Bengal by Mr. Bellamy, and 
al Chriſtiana in Norway, by —— communicated by M. Kink. 

n. 1721. 

The lowing Tables of the barometrical and thermometri- 
cal obſervations are the more valuable, on account of their be- 
ing made, as the Dr. ſuppoſes, with ſome of Mr, Hauksbee's 

* | | — 


es. 

The barometrical means at Naples, are both ag they ale ſet 
down by the illuſtrious obſervator himſelf, according to Dr. 
Furin's directions, and likewiſe as they are between the high- 
eſt and loweſt ſtations of every month: Thoſe of Norway are 
in the latter way- mY 


A Table 4 the Barometrical Ranges at Naples and at 
Chriſtiana in Norway, in zhe Tear 1727. 
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Doſe. FMT 
Naples. Naples. | Naples. jNorw 

| [High|z 9.80 29.888 "130-6 1 429.3 
Meanſ 29.55 9-65, 29.63129,72[29.59[29-73129-14 
Lou —— — 8 [29.12 _$90 | 
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| L Naples.” ] Naples. | Naples. | Norw (| | 
Highlz 9. l 2 9.55 7 29-72 f 29.3 gy 

| 29-63]29.72129-71129.93; : 9.6c129 649. 1 [6 

{Low 29-54 29.74 [29.46 Too 
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The Table continued. 
Avus r. 
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{Mean;29.67]z 9.70 
Low [29-54] 
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A Table of the Thermometrical "A at Mete 1 
7 and Chriſtiana in the Tear 1125. JIM 


| | | Ars I L, | 
Beng. 
15.2 
7.5 
0.1 


41-0 
134-5 


bf 4 Tons. 
Nap. Beng. Chri iſt- 
Highſ20.0[r0.8 | 45 


Meanj14-7] 58 | 37, 
Low | 9.5 0.8 29 


| High 
—.— 
Low 


43-0 35-0 
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17.0 15-4 4 
10.0 7.7 3 
3.0101 30 
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25-0 [10.4 


Nap. 
47-0 


19-7] 7-7 


32+2 15-7 
21.0 40.5 26 36 


8 >. Chriſt. 
, * [High|zr.0 73 43 
N Me 11.1 35 
= | L 3 on 25 | 114-5! 50 


Theſe * give an eaſy view of the barometer and ther- 


momerer in the ſeveral ae 
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which would have been very inſtructive, had they been ob- 
ſery'd throughout the year, as they were at Naples. 
By the barometrical obſervations it appears, that the aſcent 


and deſcent of the mercury is not ſo great at Naples, as in the 


more northerly climates : For, it was but twice in the whole 
year above 30 inches; and but thrice as low as 2g. tz inches. 
And fo in Phil. Tranſ. N“ $21. Dr. Derbam obſerved, that 
at Zurich the range is but about an inch; but at Upminſter he 
finds the higheſt aſcent to have been 40.44 inches and the loweſt 
deſcent 27.44 inches, which is a range of 2 inches and 4: And 
by his account of the Petersburg obſervations in 1124. Phil. 
Tranſ, N* 424. p. oy. it appears that the mercurial range there 
is 3.31 inches: And as to Norzway, the obſervations are too 
few, and all made only in the ſummer months, whereby no good 
judgment could be form'd: And at Bengal they had no baro- 
meter. L 
By the thermometrical table we may judge of the heat and 
cold of the ſeveral places: For the right underſtanding of 
which, it is to be noted, that in Mr. Hauksbee's thermometers, 
the point of extreme heat is 5 degrees above o; the point of 
temperate 45 degrees below o; and the point of freezing 65 de- 
grees, But Dr. Cyrillus faith, it freezes with them at Nees, 
when the ſpirits are only got to 55 degrees, His words, which 
are tothe following purpoſe, are remarkable :* I take it to he 
* worthy of your ſagacity, and your ſtudy of nature, to account 
ho it comes to paſs, that with us water freezes when the ſpi· 
* rits in the thermometer ate ſcarcely fallen to 55 degrees; 
* whereas at London, not before they are at 64 degrees, where 
* your point of froſt is marked. And if our Philoſophy can 
* avail us any thing, it ſhould ſeem” that there is mething or 
other requifite, with which our air is impregnated, and yours 
not, befides an intenſe degree of cold to congeal water, as in 
artificial freezing, not ſnow alone, but ſuch as is mixed with 
* ſalt, is to be employed. 
And as it freezes at Naples at a warmer degree of the thermo. 
meter; ſo Dr. Derham obſerves, that at Chrs/tiana, the iNuſtri. 
ous obſerver complains of the vebement heat of the Flo in July, 
when the ſpirits were but at 36 and 34 degrees: In Aug at 
25,27, and 28 degrees, when he ſays rbe weather wa, _ 
h 


hor, The Dr. thus d iſtinctly mentions (as the author dot 
the beat of the ſun, and rhe heat of the weather ; becan 
they may not mean the ſame thing, be having beerinformed 
the whale Gſhers, that in Greenland the bear of the ſun is 
Vol., X. 2 HR £72 ee 219120 hls 
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wlerable on one ide of the ſhip, when on the ocher it freeves 


= At Bengal the heat at ſometimes ſeems to be very intenſe, by 
| the thermometer being in ſome months more degrees above o, 
than the point of extreme heat js: As particularly in April, 
May, and June, it was 6, ), and 8 degrees above o. But thoſe 
exceflive heats are commonly in the afternoons, the forenoons 
| being more temperate ; and the temperature, or what they call 
4 cold there, is at the ſame time of the day: And the degree 
A of the thermometer, at which they reckon it coldiſh, is about 
4 . 15 degrees. And on May 2. at 8 o'clock in the morning Mr. Bel. 
41 lamy . ſaith, (the thermometer being then at 20.4 degrees) rhe 
morning was bike winter weather in Europe. | 
Wbether this ſo different judgment of great cold at Bengal, 
when the thermometer was about 20 degrees, and of exceſſive | 
heat at Chri/tiana, when it was but a little below that, viz. at | 
'25 degrees, Ec. Whether it ariſes from ſome prejudice, or 
from extraordinary quality in the air, Dr. Der ham leaves, | 
as Dr. Cyrillus doth, to others to determine. 
: As to the weather, winds, rain, &c. of the ſeveral places | 
=_ Dr. Der bam only gives a tranſient view of every month. _ 
At Naples, January was a cool month, frequent rain with 
much thunder and ſtorms of wind, The rain amounted to | 
114 meaſures and + (23 of which make an Engliſb inch in 
depth) which is 4 inches, 19 meaſures and 4, or near five inches, 
Veſuvius was pretty quiet. "> 
February was a drier month, the rain amounting only to 14 
meaſures, which is but a little above 4 an inch deep. The 
; weather was for the moſt ad cloudy,.with ſome froſts. Yef- 
= . ' ſuvius emitted a thick ſmoke. | 
At Naples, in March it was cold, with bail and ſnow on the 
mountains; the rain amounted to 101 meaſures, which makes r 
4 inches, 9 meaſures depth, The winds were in all the points, b 


Veſuvins diſcharged rivulets of fire. n 

At Bengal, the ; laſt days of March (which were all ob- 

ſerved in this month) were fair, the wind $2. - d 
In April the winds at Naples were much in the northerly 0 


points, cold, frequent thunder, the rain only 38 meaſures, which 

make 1 inch, 15 meaſures. There was no fire in Veſuvius 

the beginning of the month, but towards the latter end, divers 

4 b he ſouther] 

At Bengal the wind was much among the ſout ints, 
cloudy, lome rain and thunder, The weather for the mot part 
_xerpperate, but great heats in the afternoons, - la 
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In May at Naples, the wind lay much in the wefferly and 
OE 103 meaſures and +, which make 4 
inches 11 meaſures and + in depth, with frequent thunder. 
Veſuvius caſt out rivers of fire, which reach d almoſt to the 
bottom of the mountain. | M MN 

At Bengal the winds rarying, but for the moſt part ſouther- 
ly, with much cloudy, rain and thunder. The beginning of 
the month colder than ordinary ; afterwards exceeding bot. 

ln Zune, at Naples, the wind was much in the weſterly and 
north weſterly points, but little rain, only 6 meaſures and +, 
which 1s but . +- of an inch depth. | cal n 

At Bengal much rain, with thunder and heat; On June 
6th it is noted; we are now pretty certain the rains are ſer in. 

At Chriſtiana, the obſervations begin on June 22, the wea- 
ther temperate, and for the molt part cloudy, with thunder, hai), 
and rain. * 4+ 3401 PROTON 

At Naples July was a hot dry month; without any rain, but 
frequent miſts. Veſuvius quiet. 65 Ln I 

At Bengal, there was frequent and much rain, with thunder 
and lightning; for the moſt part cloudy ; winds- perpetually* 
Varying. "hats | e 

At Chriſtiana great rains with thunder, frequent fogs, ſome - 
fair, and complaints of vebement heat; tho' the thermometer ö 
was but at zo degrees in that month. 

In Auguſt, at Naples the wind was in the weſterly and north - 
weſterly points, ſhowers with thunder were frequent, which 
amounted only to 49 meaſures and , which is but a little above 
2 inches depth. And tho' by the table the weather ſeems to 
have been warm; yet there are frequent complaints of the air 
being cold. Yeſuvins caſt forth a large river of fire, + + + 

At Bengal, much rain, with th and cloudy, winds ya- 
rying, but pretty much eaſterly ; weather ſometimes very hot, 
bur re ws yr rags temperate than in ſome of the other 

At Chriſtiana, the wind, various; frequent miſts with clou-. 
dy, and ſometimes fair, and ſometimesrain. Great complaints 
of heat, tho' no great figns of it by the thermometer. 

In Kytember, at Naples, the winds various and very ſtormy 
towards the latter end of the month, with horrible thunder, 
lightning, and heavy rain, which amounted to 220 meaſures 
and $, making 9 inches 13 meaſures and + in depth ; which is 
more than fell in any month this year, and drown'd the 
and did a great deal of damage to houſes, trees, Cc. Veſuuius 
was quiet at the beginning, but fiery at the end. 

Ha Bengal 
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Bengal bath only the ) firſt days obſervations, where the 

win! "14 wrap ye eaſterly, cloudy and ſhowery, with thunder 

ing. IK 

The obſervations of the remaining months are all of Naples 

where in October, the wind was various, and ſometimes ſtor- 

my, with thunder ; — — miſts, and ſometimes heavy rain 

ing to 107 meaſures, which is 4 inches 15 meaſures, and 
in the mountains, ſnow. Vaſuvius was turbulent in the begin- 
ning of the month, and emitted a river of fire. 

November was, ſor the moſt part, a cloudy miſling month, 
with thunder and rain; but of no greater quantity than 33 mea- 
ſuros, which are equal to three inches 4 meaſures depth Eng- 
lie. Then the wind was more northerly than in any othet 
quarter. The fire of Veſuvius leſs. 

December was a wet, ſeaſonable month, the rain being 159 
mea ſures, which is y inches 18 meaſures in depth; and this u 
on the rains and unſeaſonable weather of the preceeding mont 
greatly damaged the fruits of the earth, The rain of the whole 
year the illuſtrious obſetver computes at 3 Engiifb feet j miche: 

*and-14 + meaſures: And to ſhow how much werter this year 
was than theſe other, he gives theſe quantities of the year 1724 
2 Engi foot ro inches, — Of 17235, 4 foot 10 
— 17 meaſures: Of 1926, 1 foot, 11 inches, 14 + mea- 

res 


The dead bodies of a Man and Woman preſerved for 49 year: 
8x the Moors in Derbyſhice, by Dr. Charles Balguy. Phil. 
Trani. N“ 434. Pp. 413. | 
"THESE two perſons were loſt in a 
T on the moors, in the pariſh 3 — 
lands in Derbyſhire on Fan. 14.1674 ; and not being found 
till · the 3d of following, they then ſmelt fo ſtrong, that 
the coroner ordered them to be buried on the ſpot : They lay 
in the peat-moſs for 28 years and 9 months before they were 
Jook'd at again; when ſome countrymen, having obſery'd the 
extraordinary quality of this foil in preſerving dead bodia 
from corruption, were curious enough to open the Ground, to ſet 
if theſe perſons had been ſo preſerved, and they found them no 
way alter'd, the colour of their skin being fair and natural, and 
their fleſh loft, as that of perſons newly dead: They were af- 
wards expoſed for 20 years, tho' they were much c din 
that time, by being fo often uncover'd: And in 1916 ther 
condition was as follows : The man was perfect, his beard — 
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e and about 4 of an inch in length; the hair of his head ſhort, his 
kin hard, and of the colour of tanned leather, which is nearly 
that of the liquor and earth they lay in: The woman bei 
taken out of the ground, had one leg off, the fleſh decay'd, and 
Fo the bone ſound ;; the fleſh of one hand decay'd and the bone 
ſound ; the upper lip and the tip of her noſe decay d, but no 
fl other part of her face: Her hair was long and ſpringy, as hat 
„ of a living perſon: The upper part of one of her ſoreteeth, as 
far as was contained in the ſocket, was as elaſtic as @ piece of 
þ ſteel ; and wrapt round the finger, it would ſpring again to its 
feſt form : But it loſt this power after it had 'been kept for a 
few minutes in the pocket: They were afterwards buried in 
7 Hope Church, where viewing them ſome time after, they were 
found entirely conſumed. 35.0 271 $10 944". 
They had lain about @ yard in the ſoil or moiſt 
moſs, without any water in the : The man's legs, 
which had never been uncover'd eil now he was buried, 
were quite fair; the fleſh, when preſſed with the finger, 
pitted a little, and the joints play d freely, and withour the leaſt - 
ftiffneſs : The other parts were much decay'd: What was 
left of their cloaths, (for the gteateſt part of them had been cut 
away, to carry home as a curioſity) was firm and good: The 
woman had on a piece of new ſerge, which ſeerned never the 
worſe, | 97 | 


The ſequel of the Account of Ambergreaſe by Dr. Neuman, 
Phil, Tranſ. N“, 435. p 41). franflated from the Latin. 
A to ontward appearance, there are ſeveral ſorts af amber - f 
| greaſe, as aſh.colour'd, whitiſh, yellowiſh, of a dark aſh 
colour, and ſmooth, as if done over with leather, red, veiny, ſpot- 
ted, and entirely blackiſh, both that ſwalloued by animals and 
afterwards either ejected into the ſea, or found in their bodies, ag 
that which was not ſwallowed. The ambergteaſe, that has 
been ſwallowed, is both the baſeſt and leaſt valuable; for, it 
generally retains ſomething of the place, from which it was 
taken, or ſome animal fetor, and conſequently is eaſily diſtin- 
guiſhable from ambergreaſe: 80 likewiſe; that fort, 
which is entirely blackiſh, or whitiſh, is of no great value: 
In like manner, what appears ſmooth, uniform, and too pure 
to the eye, is to be ſuſpected, as rarely genuine, and generally 
adulterated, if not entirely factitious and compounded; On the 
contrary, what appears aſh-colour'd, veiny, or even ſpotted 
white, black, or yellow, coated over with an external blackiſh 


ctuſt; 
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cruſt, tho” not ſo very pure, but mixt here and there with the 
becks of birds, parts of the cuttle fiſh, the ſpines of fiſhes or, 
other matters; yet for all this it is reckoned the beſt : Tho' the 
admixture of theſe impurities be not always ſo neceflary, but 
that, if it can be had, it may be choſe rather pure than im- 
pure ; the Dr. only mentions this, to ſhew,tbat the beſt ſort 
1 wp mix'd with variet cn ym n 
e primary properties ambergris, s thoſe 
amr, cave the ”. tb that it be light, and 
ſeel almoſt like wax, and at the ſame time be friable, yet a 
little rough, ſo that in pounding, it may ſtick to the mortar 
or peſtle, be of a fragrant ſmell, cafily rake fire at a burning 
candle, and conſtantly preſerve its flame, calily melt over 
the firc or a live books and have no particular taſte, neither 
bitter nor auſtere, neither acid vor ſaline, | 
The common way of trying the genuineneſs of ambergris, 
is (to prevent waſting much of it) to prick it with a needle, 
ar other fine inſtrument, made red hot; and then ſomething 
like melted ro6n ſhould appear about the needle and riſe up: 
Or it is thrown on live coals, or a little of it is melted in a fil- 
ver ladle over a burning candle: This proof, it is truc, has 
its uſe ; bur if you cannot accurately diſtinguiſh the exbaling 
odour, and befides, obſerye the various other circumſtances, 
and only attend to its melting, even this common proof may 
fail, and it may equally bold in adulterated, nay in factitious 
ambergris ; as does alſo that other — by Ermul- 
ler; vis. that genuine ambergris ſoftens between the fingers 
ke wax, whereas the factitious is friable ; a property that 
may be eaſily given it by art, and which is neither conſtant 
nor umverſa}: L 7 | 
Ambergris is adulterated, nay even compounded by im - 
poſtors, with wax, roſin, ſtorax, benjamin, amber, ladanum, 
muſk, civet, alocs, the rottenneſs of the aſh-tree, the flower 
of rice, the moſs of trees, Cc. According as one cheat im- 
proves upon another, in a juſter proportion and mixture of F 
theſe ingredients; but the trick is cafily diſcovered. . 
t. The factitious and compounded ambergris appears gene- 
rally quite uniform, and every where of the ſame colour and 
mixture, like a maſs of pills or like dough ; a thing that never 
1 ſo equally holds in natural ambergris. 2. Such counterfeit, 
= ambergris generally ſoftens ſooner in a warm band than the ge- 
nuine. 3. Hut the beſt way of diſcovering ſuch factitious amber- | 
gris is by the ſmell; for, as the true ſmell of ambergtis is en- | 


tirely 
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tirely peculiar, ſo it cannot be fo eaſily imitated by art, but 
3 the other ſmell from the ingredients ſhall ſometimes 
predominate, and ſo the cheat be diſcovered ; and that the 
more eaſily, if you ſtrew it on live coals, or melt it in a fil- 
ver ladle over a burning candle, or even a bit of it be held 
in the naked flame, and you ſnuff its fume, and alſo attend 
to its melting and taking fire : If it be genuine, it will then 
boil in melting, continue brown after melting, and at laſt di- 
tuſe an amber odour, tho' weaker than common amber: But 
if it be counterfeit, it will fail in theſe properties more or 
leſs : For, this latter will either not melt at all, or later or 
much ſooner: In boiling and in its odour it will be different; 
as it will either yield a ſomething ferid, or more fragranc 
ſmell, or an entirely different imell from the fumes of true 
ambergris: And then after toaſting and boiling, it will not 
continue of the ſame appearance as true ambergris, but be 
like a coal, aſhes or earth, and — exhibit a quite 
different appearance, even in reſpe& of colour. 4. Should 
ſuch adulterated ambergris occur as had no foreign ſmell, 
and which notwithſtanding happened to be compounded with 
ſomething inodorous, as the mols of trees, and conſequently 
ſhould have no other ſcent than that of true ambergris, even 
ſuch a cheat ſhall be eaſily diſcover'd : For, ambergris in 
this proportion ſhall ſmell too ſparingly or weaker ; and 
thrown on live coals it ſhall fame more copiouſly, if not ſen- 
fibly ſtink ; nor will it melt equally all over, nor in melt] 
boil as the genuine ſort does; in fine, it ſhall not be ſo cafi 
kindled in the flame of a candle, nor burn inceflantly till it 
is ſpent like a ſmall candle, which yet genuine ambergris 
does. 5. Moreover, all factitious or adulterated ambergris 
in ſolution ſhall appear quite different from the genuine. 
6. And laſtly, in diſtillation in an open fire the counterſeit 
differs greatly; not to mention other proofs at preſent.” 
Genuine atnbergris, therefore, is a bitumen, and among all 
the known ſpecics of bitumens it equals or comes neareſt to 
amber, excepting in its hardneſs and tranſparency : It comes 
neareſt to it in its compoſition, not 3 the other bi- 
tumens, and all other minerals, but beyond all other things 
in nature of what denomination ſoever they may be, as ſha 
appear farther on. | 
ho' the term bitumen denote nothing other than ſome © 
mineral mixt, yet moſt writers of natural hiſtory have con- 
fined-it to this {peciſc meaning, that ſuch a mixt is * a 

| ; crammy 
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e corthy which eafiy: barns ; 20d this cha- 
rater . y agrees with ambergris: For, a fat or oil con · 


ſtitutes the baſis or bulk of its eſſential parts, and one drachm 
thereof holds at leaſt 2 ſeruples and + or $ parts of oil; on 
which account ambergris may not improperly be called 2 


as: But as this fat or oil in ambergris is neither a vegetable 


not animal, but plainly a mineral oil, it may hence with the 
greateſt propriety be called a far of rhe earth: That amber- 
gris is a clammy body or clammy fat in reſpect of other fat 
cannot be queſtioned, otherwiſe it might be _> ground and 
powdered, and not ſtick in ſuch a manner to the peſtle and 
mortar: In fine, that it readily takes flame, may be eaſily 
ſhewn, if you apply a bit of ambergris to à burning candle; 
— — y it bas all the requiſites and characteriſtics of a 
umen. x 

That ambergris 2 hes neareſt to amber of any ſub- 
ze, Dr. Neuman had learned by experience: For, 1. Amber. 
gris by itſelf, and in a dry form, melted over a naked fire, 
conſequently gradually exhaling, and alſo on a live coal, has 
a ſtrong amber ſcent; but if ambergris be with water com- 
mitted to the fire, it will then in like manner melt like roſin, 
and give the water in ſome meaſure an amber flavour, tho! it 
does not mix with it; and this flavour is alſo caſily taken off 
by diſtillation ; but the ſurrounding moiſture prevents both the 
reſolution of the mixt and the evaporating of ſome effential 
particles; in a word, the amber ſmell does not this way fo 
diſcover itſelf, as when it is melted dry. 2. Ambergris, in 
the preparation of varniſh, differs not from amber ; if amber- 
gris be melted, and dephlegmated lintſeed-oil be afterwards 
poured to it, or other ſomewhat olcaginous varniſhes be 
mixed with it. 3. And — 5 the moſt convincing experi- 
ment is the diſtillation of ambergris in an open fire; for, in 
this proceſs. every circumſtance perfectly and nearly coincides 
as in that for amber : Dr. Herman Nicolaus Grimm, who had 
been for a long time in the Zaſt-Tndies, gradually diſtilled in 
a glaſs retort in an open fire an ounce of ambergris; and 
there came over firſt, a phlegm, then a ſpirit, and then 2 
yellow oil and a little volatile ſalt; and there remained in 
the retort ſomething like pitch; and he plainly tells us, that 
the phlegm, oil, ſalt and remainder, had the ſame appear- 
ance, the ſame properties, as theſe very parts have in the 
diſtillation of amber, only that the oil diffuſed à ſomewhat 
more fragrant ſmell, Epbemer. Nat. Curiof, Dec. II. Ann. I. 


p. 403. 
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. 405. Dr. Neuman imitated this experiment on 4 drachm 
of ambergris, and found the very ſame things, with this only 
difference, that in his proceſs, he had got no confiſtent re- 
mainder, but a little powder not excecding a grain in weight; 
which neither affects the thing itſelf, nor Dr. Grimm's * | 
riment ; but the difference was probably owing to this, that 
he finiſhed his proceſs a little ſooner, or at the laſt did not ap- 
ply a ſufficiently ſtrong fire; for, in this caſe we obtain ſuch a 
remainder ; and conſequently Dr. Neuman found that the 
whole body of ambergris may in a conſtant, violent degrees 
of fire be diſtilled and brought over; and moreover, he alſo 
obtained from a drachm of ambergris 2 ſcruples and + of oil, 
5 gr. of water, 2 gr. of ſalt, and about a grain weight of 
powder; the other two grains were loſt by partly adhering to 
the fides of the retort and by partly 5 The oil 
and ſalt, as being the two principal parts, were of the fame. 
nature, as thoſe of amber, conſequently, not urino · volatile: 
From this proportion of its ingredients we may reflect that ſo 
ſmall a quantity of ſalt and earth is however capable of con- 
denfing a much greater portion of oleaginous parts, or of re- 
ducing them to a firm, tenacious and entirely dry ſtate ; alſo, 
that this circumſtance in a greater meaſure agrees with am- 
ber, and conſequently confirms its affinity even in this reſpect: 
All ſpecies of ambergris do not ſeparate any pure ſalt, ſince 
that little it has is caGly intangled in a copious oil. 
Since, therefore, this precious matter, ambergris, exerts its 
1 virtue by its fragrancy ; hence it has been uſed 
or a long time in perfuming ; as in balſams, ſnuffs, dentifrices 
and eleCtuaries for the teeth, powder for the hair, waſh-balls 
and in perſuming clothes; and conſequently, rather applied for 
delicacy than ulefulneſs : Since likewiſe a variety of medicinal 
qualities was formerly aſcribed to ambergris, as a cardiac, 
3 4 apoplectic, bezoardic, nervine, c. Hence it was 
uſed in the ſhops, tho' formerly in greater plenty than now, 
in different preparations and compoſitions, yet more in the 
galenical than chemical ones, and commonly in the form of a 
powder, But to wave theſe, and mention one only inſtance of 
2 very common preparation ſtill in uſe ; viz. the ſimple eſ- 
ſence of ambergris ; in which there is nothing other than pure 
amberpris with its menſtruum ; and the rather as in the ſo- 


lation of it, he obſerved one or two circumſtances, not to bo 
met with in any author, | * 
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It has bitherto been received as a certain truth, that recti- 
fied ſpirit of wine does not of itſelf diſſol ve . and 
from this authors concluded that ambergris was neither vege- 
table nor animal; neither 4 roſin, nor av olcaginous fatty or 
= refinous body, but a bituminous mineral; becauſe reftified 
YH ſpirit of wine aſſects it very little, much leſs diſſolves it; 
4 and only in the ſame manner as it affects aſphaltum, amber 


1 and other bituminous mixts; from which indeed it may ex- 
= tract a little, but never make 2 N ſolution : And even 
23 Dr, Hoffman bimſclf, Obſervar. fic. Chym. Select. Lib. J. 
1 Obfſerv. III p. 67, Cc. affirms that the ſolution and ex- 
NM traction of all reſinous bodies are eafily performable in 


+ highly rectiſied ſpirit of wine; but, which is remarkable, 
© he ſays, that this does not hold in ambergris, which 1s of 
very difficult ſolution in this ſpirit : And becauſe we obſerve 
* that inflammable bodies, which grow out of the carth, as 
* amber, jewiſh pitch, pit-coal, are alſo of more difficult ſo« 
* lution, nor ſo readily mix with a highly ſpirituous liquor, 
hence it is we give in to thoſe, who hold that ambergris is 
© referable to bitumens, whoſe origin is from the earth, c. 
And further he ſays ; ſince ambergris therefore is of ſo difh- 
cult a ſolution, this undoubtedly 1s the reaſon that we have 
no genuine ſolution of it in the ſhops: For, generally they 
© are wont to prepare it with muſk, the eſſential oils of cin- 
* namon and other oils, or even with civet; and thus indeed 
e are poſſeſſed of a very fragrant eflence, and which is 
not without its virtue and uſe ; but it partakes but little of 
© the ambergris, which latter remains rather untouch'd.” But 
t. Neuman has from his experience ſhewn this ſolution in 
ſpirit of wine, not only poſſible but caſy, and it requires 
only ſome little management: Take highly rectiſied tartari- 
ſed ſpirit of wine (tho' in caſe of neceſſity, the ſimple recti 
fied ſpirit without tartar may equally anſwer) and put to it 
' +a part of pure, genuine 2 cut ſmall; put it in ſuch 
digeſtion, as gradually heats, ſo that the ſpirit or menſtruum 
begin to boil; and this is all the art: Then a perſect ſolu- 
tion enſues; for, he diflolved 2 ſcruples of ambergris in an 
\ ounce of ſpirits,” and there remained undiſſolved in the bot- 
tom of the glaſs, that impurity only, which was not amber- 
tis, but conſiſts of earthy and other heterogeneous parts, 
times 2 grains, or only one grain in weight: For an ex- 
temporancous proof of this; ſet a glaſs, which is not quite 
filled, nor cloſely ſtopped, for fear of its burſting, over > 

| c 


* ST EE eee eee een ee eee 


Ro rat Soem ry,” 67 


coals or a burning candle; and the experiment ſucceeds, as 
ſoon as the ſpirits begin to boil ; But if we uſe an inflammg+ 
ble oleaginous ſpirit as the menſtruum, whether drawn over 
one or more aleaginous vegetable, or whether ſome eſſential 
oil be dropped into ſuch highly rectiſied ſpirit of wine, then 
the ſolution ſucceeds the ſooner ; and for the reſt, neither ſpi- 
tit of roſes, nor any other ſpirit, which is drawn over, un- 
leſs it be rich in oil, or impregnated with oleaginous particles, 
has here, with reſpect to the power of the ſolvent, any pre- 
ference to highly rectiſied ſpirit of wine, $ 

The following circumſtances arc remarkable. 1. That if 
highly rectiſied, ſimple ſpicit of wine without alcali, or even 
tartariſed ſpirit of wine, newly drawn over ſalt of tartar, be 
taken; then indeed in the aforeſaid proportion there is alſo a 
compleat ſolution ; but this ſolution or eſſence of ambergris, 
2s it is called, is not ſufficiently deep or high coloured. 


. The remainder is apparently no inconfiderable quantity, 


ſo that the greateſt, or a-confiderable part of the ambergris 
appears indiflolved ; tho'- really, upon filtring the ſolution, 
and drying and weighing what remains in the filtre, it prove 
very little in quantity, and is a pure powder or tender earth, 
provided the genuine ambergris be uſed. 3. If the ſpirit be 
not ſufficiently dephlegmated, or a ſufficient degree of heat 
be not applied; in that caſe, there is either no ſolution at all, 
or a bare and fimple extraction only. 4. But if you uſe for 
the ſolution ſuch tartariſed ſpirit of wine, as has only ſtood 
in infuſion with ſalt of tartar, without afterwards drawing it 
over, then the ſolution is ſooner and better tinged, | 
From theſe four circumſtances, therefore, ariſe the following 
conſectaries. 1. Since generally in the eflence of ambergris, 
if its colour or tincture is alſo ſought for, many perhaps have 
not taken it for a ſolution, becauſe it appeared but little 
tinged. 2. And that the leſs, as they obſerred ſo apparently 
copious remains ; which at firſt made the Dr. himſelf think, 
there was little or no ſolution, till he haq; dried and weighed 
2 when he found it not only very ſmall in quantity, but a 
re heterogeneous powder, that made no part of the ſolu- 
tion or eſſence of ambergris. 3. Or if this ſolation has not 
ſucceeded to any one's mind ; in that caſe, the ſpirits were 
not ſufficiently rectiſied, or a due degree of heat was not ap- 
plied ; and probably many have Ganges that as ambergria 


Was a fragrant matter, if either digeſted or infpſcd in a ſtroug 
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beat, its beſt and moſt ſubtile parts would evaporate, and 
therefore a gentle degree of heat was to be applied; tho 


indeed all ſorts of ambergris do not require ſuch a vehement 


fice, and yet the ſolution ſucceed. 4. And laſtly, it follows, 
that if you either obtain or have a highly tinctured effence, 


and beſides the menſtruum, you uſe nothing other than am- 


bergris, ſuch menſtruum is always a ſpirit of wine tartariſed 


' by infuſion; whence the tincture originally proceeds, not 


from the ambergris, but from the fixt alcaline falt, and is 
only heightened by the oleaginous parts of the ambergris : 
The certainty of this circumſtance appears, if highly reQi- 
fied, oleaginous ſpirit, of wine, be'digeſted per /e with ſalt of 
tartar only; for, hence ariſes a ruddy tincture, called tinc- 


ture of tartar: If this ſpirit of wine be not oleaginous; nei- 


ther the tincture of tartar will be ſo beautiful, and ſcarce be 
tinged yellow, or it will be entirely without any tincture; 
but if you put to it a drop or two of eſſential oil, as of 
aniſe, you will plainly ſee a more ſaturated tincture. 

he concluſion of this matter is, therefore, this: 1. That 


of wine, or even with ſuch as is tartariſc 


if ambergris be treated with pure and highly rectiſied ſpirit 


by drawing it 


over; then indeed there is a compleat ſolution, but without 


any peculiar tincture. 2. But if the ſame ambergris be 
treated in the ſame manner with ſpirit of wine tartariſed by 
inſuſion; that then there is not only a ſolution, but alſo a 
tinfture, which is chiefly owing to the ſalt of tartar, and con- 
ſequently in reſpect of colour is rather to be confider'd as 2 
rincture of tartar. 3. But if it appears a little higher co- 
loured than tincture of tartar, in that caſe the oily parts of 
the amber have in like manner contributed to the heightening 
the tincture, as if you had put one or more drops of another 
oil to another tinfture of tartar, to which no ambergris was 
uſed. 4. If, therefore, the alcaliſate ſpirit of roſes, made 
either by fermentation or even by repeatedly drawing it over 
roles, be applied ag ſolvent in the preparation of eſſence of 
ambergris, and with it an excellent efſence be prepared, we 


are not hence to conclude, as if ſpirit of roſes alone were the 


peculiar and apſWopriated ſolvent of ambergris : For here, 
as was already ſaid, there is ſome alcaline ſalt, as alſo Tome 


gleaginous parts; and from theſe the tincture ariſes in the 
lame manner, as if tincture of tartar were prepared from 
ſalt of tartar, with olcaginous ſpirit of wine, without am- 
bergriz and without roſes 5 and the folution of yy 

? always 
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always proceeds, as if it were a ſolution wich another 
rartariſed ſpirit of wine, or even with what is highly reQified 
and ſimple, without falt of tartar. 

But that the eſſence or ſolution of _— prepared in 
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a proper manner with good {| irit of rofes, diffuſes a mich 
ſtronger and more grateful odour, than that prepared with 
fimple ſpirit of wine, is entirely natural. For, 1. Spirit of 


roſes per ſe, has pot only a ſtrong but a fragrant odour, whereas 
e 


the fimple ſpirit of wine has almoſt none at all: 2. It is known 


that ambergreaſe is naturally diſpoſed not to yield any peculiar 


odour ; but ſo ſoon as, ſome other thing, naturally fragrant 
is mixed therewith ; that then the odour and fragrancy of 
ambergreaſe is, as it were, rouſed, excited, and really ex- 


alted ; and this is the caſe in the ſolution of ambergreaſe with 


{pirits of roſes, 

The officinal eſſence of ambergreaſe may, therefore, not im- 
properly be prepared with alcaliſate ſpirit of roſes on the ac- 
count of heightening the odour; but as there are many, who 
cannot bear either the ſmell or taſte of roſes, hence it will be 
proper to re this eſſence with highly refified and alcali- 
fate ſpirif of wine: But that this tincture may be ſufficiently 
efficacious, and the ſolution the ſooner accompliſh'd, and not 
without its colour, it will be proper doubly to alcilifate the 
ſolvent or ſpirit of wine; as firſt-prepare a pretty good tarta- 
riſed ſpirit of wine by drawing it over, or let a genuine highly 
rect iſied ſpirit of wine be ſeveral times diſtill'd on a fxt alcaline 
falr ; and let it be again returned on pure and calcined fix al- 
caline ſalt, and digeſted for ſome time; at length decant it, and 
uſe it as a ſolvent for the eſſence or ſolution of ambergreaſe; and 
then this ſpirit, in reſpect of its ſolutive virtue, will act in the 
ſame manner as the beſt and moſt pree ious ſpirit of roſes ; nay 
if the ſpirit of roſes was neither tartariſed nor alcaliſate, it will 
render the rence doubtful, 

Etmuller ſomewhere writes, opera Pharm. Chym. in 
Schrodero dilucid. p. 79. that * ambergreaſe is made ta fer- 
ment with roſes, and hence the /pirztus roſarum ambratus 
* may be made, which is to be preferred to pearls, as the 
« greateſt cardiac and comforter” ; But fince water, as the 
common ſolvent of bodies that are to be ted, 
does not in the leaſt touch ambergreaſe; and that a true 
fermentation cannot poſſibly happen to roſes on the part of 
ambergreaſe ; it is probable this is a miſtake of Ztrmuller's ; 
into which he was led by being told, that a grateful fpirir » 

| Mace 


. ſpirit promotes the ſolution of ambergreaſe, as may be ſhewn 
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made with ambergreaſe and ſpirits of roſes well fermented 
and rectified : That the — ſpirit of roſes, even without 
ambergris, is preferable to pearls, only on account of its fra- 
grancy, is not to be doubted; ſor, as a cardiac Dr. Neuman 
7 — nay common oiſter · ſhells to pearls; but this 
e bye. | 
It ty remains to prove that an inflammable oleaginous 


to the eye: Take highly rectiſied inflammable ſpirit, and throw 
into it bits of ambergris ; if you obſerve them not to diſſolve, 
then in a few drops only of any pure, eſſential, diſtilled, 
oil, free of all exprefled oil, and the experiment manifeſtly ſuc- 
ceeds in a ſhort time: The reaſon is, that ſuch oils are ſolvents 
of ambergreaſe ; fince the experiment always ſucceeded not 
only with the various aromatic, fragrant, eſſential oils, as with 
that of mint, lavender, c. but with the Talian Oglio di ce- 


.dro, with the reſinous oil of terpentine, as alſo with the pure, 


rectiſied, bituminous, oil of amber, which is of the ſame family 
with itſelf, whereas with expreſſed oil, as that of almonds 
there was not the leaſt ſolution or extraction; from which it 
appears the more evidently that S$chroder's eſſence of amber- 
greaſe, by firſt digeſting and expreſſing the ambergreaſe with 
oil of almonds, and ts drawing bighly relied ſpirit 
of wine over what is thus expreſſed, rather hinders than pro- 
motes a ſolution, | 
Dr. Neuman, with a view to the folution of ambergreaſe, 
made trials with dulcified ſpirits, both alcaline. and acid ; and 
he infuſed and digeſted it with the dulcified ſpirit of vitriol, 
nitre, and ſalt ; as alſo with dulcified alcaline ſpirits, as of 
ur ine, or the vinous ſpirit of ſal-ammoniac, as it is called, with 
nick lime, and prepared ſalt of tartar ; but theſe extracted 
little or nothing, and would not entirely diflolve it: In the 
infuſion with dulcified ſpirit of vitriol To happened ſome- 
thing fiogular; this ſpirit, with the little it extracted, form'd 
ſome ſaline grains, which fettled to the fide of the, glafs, 
wherein the 1nfufion was made, | 5 
That white viſcid matter, of the appearance of tallow, which 
is commonly wont to precipitate from the ſolution or eſſence of 
ambergreaſe ; M. Lenery takes to be wax; and from this cir- 
cumſtance he would prove, that ambergreaſe is nothing other 
than wax. | 
But if this white matter happen to ſeparate, then in that caſe 
the Dr. commonly obſcrv'd the three following . 
= 
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about it, which if they are not conjointly abſolutely requiſiſe 
to the preci 8 leaſt one of thaw: is i thr cane ' 
efſence or ſolution as ſtood in a glaſs that was not quite full, but 
half or a third part em or the glaſs has not been {od 
tight but that the moſt ſubtle ſpirits have inſenſibly e 
and therefoge in proportion to that exhalation a little of the ſo» - 
lution is again precipitated ; laſtly, the ſolution has ſtill ſtood 
over ſome part of the indifſolved ambergreaſe, For if the ſolu- 
tion be immediately decanted from its remainder, and a glaſs 
be quite fill'd up with it, and ſtopt very tight, to prevent its 
evaporating, then none of it precipitates ſo ſoon, nor doesany ſuch. 
whitiſh matter appear; conſequently the evaporation: of this 
very ſubtile ſpirit is the true pave al cauſe, that it again 
ipitates in its flight what it held before diflolved. | 
2. The whitiſh matter which M. Lemery takes for wax, is 
nothing other than a ſort of depurated, or reduced perfect am- 
bergreaſe 5 which appears from treating the whitiſh matter 
in the fame manner as the ambergreaſe was before with 
highly re&ified ſpirits of wine or any other ſolvent made 
ue of for the latter ; whereas if the trial be made with 
wax, and highly reQified ſpirits of wine, they ſhall not 
diſſolve the wax ſo readily, nor incorporate with it in the ſame 
manner. Not to mention other circumſtances at 


An Account of Experiments made on Ambergreaſe ; by Mr. 
John Browne, and M. Godfrey Hanckewitz, Phil. Tranf. | 
435. p. 437. Tranſlated from the Latin. q 


T H E Royal Society ordered Mr. Brown and M. Hanoke- 
Witz carefully to repeat Dr. Neuman's proceſs on amber- 
greaſe, Mr. Browne judging that the Dr. had in his experiment 
made uſe of too ſmall a quantity of ambergreaſe, namely, a 
fingle drachm, took an ounce and an half, together with very 
dry white cimolian earth, (which he always makes uſe of for 
extracting the ſalt from amber) reduced to a powder, and put- 
ting them into a retort he expoſed them to different de 
of heat ; he firſt obrain'd a pellucid phlegm like the pureſt 
water, then a deep ſpirit like beer, after that there came 
over an oil, of a deeper colour, and laſt of all, with a very 
ſtrong fire, he obtain'd a thick black balſam. The oil and 
balſam he owns, bad the ſame ſmell with thoſe got from am- 
ber, but without any acid volatile ſalt, nor did the ſpirit from 
ambergreaſe ferment with alkali's, as that from amber does 
which abounds. with ſuch an acid ſalt : He takes that * 
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acid to be the pecaliar criterion of amber, The remains of 
| amber after diſtillation, are hard, black, and like jet ; but af- 
+» ter diſtilling the ambergreaſe, the earth only remained tinged 
® black ; and therefore Ge he could not perceive any acidity or 
uv volatility throughout the whole proceſs, he leaves it undeter- 
mined, whether ambergreaſe be an animal excrement or not; 
44 but he obſerves. that all its grateful odour, is entirely loſt in 
B the gentleſt fire. : 8. 
„ M. Hanckewirz d iſtill'd in a retort 2 ounces ot ambergris, 
mixt with double the quantity of very pure white ſand; 
J and after that, he diſlilſed in like manner other 2 ounces, 
£4 and in each proce(s he got a limpid oil, andthe remainder was 
bituminous : The oil reftified per ſe yielded a phlegm of a 
tefal ſubacid taſte, like a weaker vinegax, and aiter that 
— over a limpid, balſamick, bituminous oil, like pe- 
trol: He diſtild half an ounce of ambergreaſe per /e, and 
with a pretty moderate fire he obtain'd the ſame things. After 
diſtilling the ambergreaſe to the greateſt degree of dryneſs, 
he urged the remainder with the ſtrongeſt fire, and at laſt 
there remained 3 grains of a white ſaline earth, that cauſes a 
moderate — with acids, or runs per deliquium when 
expoſed to a moiſt air, ſince he could obtain no volatile ſalt, nor 
phoſphorus from the coal or blackiſh remainder of the 2 firſt 
proceſſes, he concludes with the greateſt aſſurance, that amber- 
: greaſe is no animal ſubſtance, or excrement : For, phoſphorus 
may be got from the excrements of all known animals, as he 
has abundantly ſhewn in Phil. Tranſ. Ne 428. He therefore 
_ -. takes ambergreaſe for a bitumen, nearly approaching to the 
nature of amber ; but not for a genuine amber; fince it does 
not yield an acid volatile ſalt, like that got from amber. | 
| again repeated the experiment with equal parts of am- 
' bergreale and powder'd glaſs ; becauſe there might ariſe a 
lufpicion of ſome alcaline carth adbering to the ſand, that 
might have abſorbed whatever quantity * acid were got from 
the amberpreaſe; but the proceſs exhibited again the ſame 
things, only that the phlegm had the taſte of a neutral, but 
4 not an acid ſalt ; and after the fire had fus'd the glaſs pow- 
. der, the bituminous remainder free from the maſs of glaſs, 
1 N it like a black coal, and ſpread itſelf over all the in- 
of the retort up to the very neck, Jike fine and ſhining 
black flou ers or flakes. . 
All controverſy about theſe experiments may be eafily de- 
termined, if we conſidet ambergreale as a mixt ——_ 1 
| yer 
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ſeveral adventitious matters, like other minerals, and not as a 
fimple pure body like metals: For no ore of any metal, as lead, 
for 22 doth in all its parts exhibit an equal quantity of 
metal, or particular mixt mineral; in like manner the various 

s of ambergreaſe do not contain the ſame quantity of that 
acid ſalt ; as may be feen in M. Godfrey's experiments, in 
one of which the phlegm he got had a id taſte, the m. 
doubted fign of that ſalt; and in another it had the taſte of a. 
neutral ſalt; and that ſmall portion of it, examined by Dr. 
Neuman, contained more of that ſalt than any other. Befides, 
the more that ſalt is entangled in the oil; the more difficulty is 
it ſeparated therefrom, In the ſame manner it happened in 
experiments on quick lime, according to Dr. Neuman in 4 
letter to M. Godfrey, where he writes ; that they ſucceeded 
differently in England and in France ; whence it bappened'that 
a certain Frenchman, upon repeating the ſame experiments, 
that had ſucceeded in a certain manner in Bng/and, and findi 
that they did not anſwer in the ſame manner tn France, affirenel 
that they were eatirely falſe. Befides, Dr. Nearwan, in 
letter to Sir, Hans Sloane, ſays, that be would not be 
as meaning p. 421. that ambergreaſe is really amber, but only 
a genus t ereof, or a bitumen nearly approaching to a . 
which was the reaſon that the antients called both ambay, the 
ene citrina, and the other odorsfera, Again he adds, as to 
the acid volatile ſalt, of which he obtained à grain or two, that 
he could not be deceived; for, it diflolved in water as com 
mon ſalt does, and it tinged ſyrup of violets of a red colour, as 
other acids do; and is volatile, becauſe it aſcends in Diftiſia- 


1 


tion. 


An Account of Mr. Thomas Godfrey's Improvement 
Davis's Quadrant, trantferred to the Mariner's Bott, 
Mr. Logan. Phil. Tranf. Ne 43 5+ p- 441. 


HO MAS GOD FREY of Philadelphis, havin 
under the greateſt diſadvantages, made himſelf maſter 97 
the principles of aſtronomy and 1 as well as other parts 
of mathematical ſcience, applied his thoughts t6 confider the 
inſtruments made uſe of in that momentous part of bufineſs, na- 
vigation, He ſaw that on the knowledge of the latitude and 
irade of the place a ſhip is in, the lives of thouſands of * 
ul ſubjefts, as well as valuable cargoes, continually de- 
pend ; that for finding the firſt of theſe, certain and eaſy me- 
thods are furniſhed by nature, if obſeryation be duly made + 
Vor. 24 K Buy 
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Davis sg inſtrument generally made uſe of by 
355 Nager 101 ſeldom by ſoxei 4 1 — — 
d with ths eee ed, tha th erver muſt 


the hae o of light rap the I, and the rays METS 
to coincide exactly on the fiducial edge s the hori- 

wel ya There t tho' this can he he done in moderate weather, 
«nd teas with a clear k, and when the ſun is not too high, 
without any great difficulty ; yet — other pa ** tequiret 
e accuracy than can in 1 aN ures poſſi applied, 
more time than can be allowed for it. In 4 lati- 
or to thoſe nearer the nonthern tropick, when the ſun 


ip the ſouthern figns, and near the meridian, he riſes and 
1 bes lowly Let in yoy e to the aſt and wth Indies, 
of which a great 73 ly to the latter, are made, he it 
gt oon, and for N together, 4 1 or near the e- 
* go wh tas gel — or leaving it, he riſes and falls, 
ation, «ag — een at the horizon: Far, 


75 10 n to perſons acquainted with the ſphete, that 
1 or courſe takes the zcpith, he there riſes and 
ba e degree or 60 minutes 2 the ſpace of 4 minutes of 
that the obſerver has but ape minute, to come within 

55 75 of the truth in his latitude: While in a 1 
A Ude, 36 45 degrees he is at noon above 5 minutes and + in 
125 nl + he falling one ſingle minute of ſpace, the odds 
is more than 80 ta 1. And yet, perhaps, uo 

+ the or world require more puke 7 in taking tbe latitude 
reflary in he to the Nell Indies: For, it is aw ing 


5 ulty of it, that veſſels have fo tly miſſed the 
11495 ce — and when —— 


got to the Iceward of it have 
been obliged to run down a thouſand miles farther to > Jamaica 3 
from whence they can 33 wor k Ae. ain in ot. ace of b 
veral weeks, againſt the conſta & winds ; therefore, 
ly decline to try for, or attempt it. 
3 farther, as the latitude cannot be found by any othey 
that our marincre ate generally acquainted with, than 
by th — 4 or a ſtar on the meridian: In à cloudy sky, hen 
un can * now and then be ſeen, and that only between the 
iogs of the clouds for-yery ſhort intervals, bich thoſe wha 
* the ſea kno 1 ly ny : Az alſo in high tem- 
peſtyous ſcas, w Id appele, the obſeryee 
can ſcarce by any means ho 74 0 it would certainly be 
of vaſt advantage. to — an inſtrument, by which an ↄbſer⸗ 
yatiog could allo be ſoatch en or taken in much lefk 
time 
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time that is generally required im the uſẽ of the commniibn' quits 
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drant, | 

Thomas Godfrey, therefore; © ring this, applied Widifelf 
to fi ni out ſome contrivance, by which rhe neceſſity of bring- 
ing the rays from the ſun and thoſe from the horizon to coin 
eie (which is the moſt difficulr part of the W bed of 
particular point or line from the center,” might be remow d. 
order to which he' confider'd; that by the 21. 3. Ewtt: Blew, 
all angles at the periphery of à circle, fubtended by the fattie 
ſegment within it are equal on'whatever Part of the circuimſtrente 
the angular point falls 5 and therefore, if inſtead of a qualliant, 
# ſemicircle were graduated into 90 „ only,” acchutit ing 
every two degrees but one; this would effectually anſwer: 
For then, if ani arch of the ſame circk were placed at the” en 
of the diameter of the inſtrument, every part of thut 1 
arch would equally ſerer for taking the coincidence of the rs 
ahovementioned: But ſuch ar inftranient would manifeſtly 
attended with great inconyenſencies; for, it would in great a. 
titudes be much more unmanagenbſe, and' the vanei lt not 
be frumed to ſtand; as they always ought, perpendicular to the 
rays': He, thereſore, farther reſolv'd "ro try whether 4 curve 
could not be found to be placed at the centre of the'quathint' 
which wobld,” at leaſt for a length” ſufficient 90 cuch the dolly? 
cidenoe of the rays, with eaſe fully anfwer the intention 

A curve, that in all its parts would, in geometrical ftritneſs; 
effect this, cannot be in nature, any more than that one and th 
fame point can be found for à centre to different circles," hie 
are not concentric : It is certain that every arch on the limb ma 
have a circle that will paſs through the centre, and be a lbem o 
hho place for the angle made by that arch to fall on 

t then every arch has a different one from” all others, as 1 

. Plate III. Let A B C be the quadrant, and & H, E F, 

H be taken as arches of it; circles, drawn through each tua 
of theſe reſpectively, and throngh the centre CG av” A thirck 
point, will manifeſtly be ſuch loct or placrs: For, every pair 
of theſe points ſtand” in a ſegment of their own' circle, as well 
as on a ſegment of the quadrant,” and therefore by the ci- 
ted 21. 3d Elem. the angles ſtanding on theſe firſt ſegments 
will every where be equal at the periphery of their reſpettire! 
circles, aijd their radius will always be equal to half the ſe⸗ 
cant of half the arch on the quadrant: For, in the circle 
CE DF, for inſtance, the angle C E D is right, becauſe in" 4 
ſemicircle, C E is the radius of _ quadrant, ED ada. 
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of the angle D C E=+ the arch E E, and CD is the ſecant 
of the ſame, equal to the diameter of the circle C E D FP, and 
therefore its radius is half that ſecant. | 
Now from the figure it is plain, that in very ſmall arches, 
the radius of their circular place will be balf the radius of the 
uadrant, i. e. putting this radius = 10, the other will be 5 ; 
Ad the radius for the arch of go, the higheſt to be uſed on 
the quadrant, will be the ſquare root of halt the ſquare of the 
radius = fine of 459 = 9. 071, and the arches at the centre, 


drawn by theſe two radii, are the extremes, the medium of iſ 


which is 6.0355 : And if a circular arch be drawn with this 
radius 4, part of the length of it, s. e. in an inſtrument of 20 
inches radius, the length of one inch on each fide of the cen- 
tre affording two inches in the whole, to catch the coincidence } 
of the rays on, which muſt be own'd is abundantly ſufficient, 
the error at the greateſt variation of the arches, and at the ex- 
tremity of theſe two inches, will not much. exceed one mi- 
nute. 

But in fixing the curvature or radius of this central arch, 
ſomething farther than a medium between the extreams in the 
radius is to be conſider d: For, in ſmall arches the variation 
is very ſmall, but in greater, it equally increaſes, as in fig. 2. 
where it appears, the difference berween the angles A B C and 
A DC is much greater than the difference between E B C and 
EDC, tho' both are ſubtended by the ſame line BD: For, 
2 differences are the angles B A D, and B.E D. There- 

re, this inequality was likewiſe to be conſider d; and com- 
pounding both together, Thomas Godfrey pitch'd on the ratio 
of 5 to 11 for the radius of the curve to the radius of the 
inſtrument, which is 6. 3636 to 10. But upon farther confide- 
tation he now concludes on 6 Fo and a curve of this radius 


of an inch on each fide of the centre to an inſtrument of 20 ä 
inches radius, or of 4, of the radius whatever it be, will in 0 


caſe whatever, as be has himſelf carefully computed it, produce 
an error of above 37 ſeconds; and it is very well known 
that navigators do 2 they very ſafely may) in their voyages 
entirely ſlight a difference of one minute in latitude. 

This radius is the true one for the circular place to an arch 
of % 15% and the variation from it is nearly as great at 90 
degrees as at any arch below it ; the greateſt below being at 
about 44 degrees, which is owing to the — exprels'd b 
fig. 2. and not to thoſe of the curvatures or circular places, Yet ; 
is variation of 55 ſeconds ariſes only, ben the ſpot 22 
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cidence falls at the extremity of the horizont te or yane, 
or a whole inch (in an inſtrument of 20 inches radius 

centre, and then only in the altitudes or arches of about 44 or 
go degrees. And in theſe, at the diſtance of + an inch from 
the centre, the variation is but 4 ſo much, viz. about '14# ; and 
at of an inch not 4/; at the centre it is preciſely true, As, 
therefore, an obſervation may be taken with it in & of the time, 
that Davis's quadrant (in which 3 things muſt be brought to 


importance of ſuch of 
of tempeſtuous ſeas, or beclouded ſkies, it is preſumed the in- 
ſtrument thus made will be judged preferable to all others of the 
kind, hitherto known. Some maſters of veſſels, who ſail from 
Philadelphia to the Weſt. Indies, have got of them made as 
well as they can be done there; and have found ſo great an ad- 
vantage in the facility and in the ready uſe of them, in thoſe 
ſoutherly latitudes, that they reject all others. And it can 
ſcarce be doubted, but when the inſtrument becomes more gene- 
rally known, it may more univerſally obtain in practice. 

I 730, after Thomas Godfrey was ſatisſied in this improve- 
ment, he a 


flecting inſtrument by ſpeculums, for a help in the caſe of lon- 
itude, tho' it is alſo uſeful in taking altirudes'z and one of 
ele, as has been abundantly proved by the maker, and tho 
who had it with them, was taken to ſea, and there us'd in oh- 
ſerving the latitude the winter of that year. In May, 1732 
Mr. Logan tranſmitted an account of it to Dr. Halley. This, 
on his part, is all the merit he has to claim in either of theſe 


meats, ; 

Mr. Logan only adds, that the bow had beſt be an arch of 
about 100 degrers, well graduated, and number'd both ways; 
the radius to be of 20 or 24 inches; the curve at the centre to 
he +» of the radius on each fide, that is }o of it in the Whole; 
the radius of that curve 199 parts of the radius of the inſtru- 
ment; that the glaſs for the ſolar vane ſhould not be lels, but 
rather larger, than a filver ſhilling, with its vertex very exactly 
ſet : And that the utmoſt care be taken to place the middle of 
the curve at the centre exactly perpendicular to the line or 
radius of 45 degrees. As the obſerver muſt likewiſe take care, 
that the 2 vanes on the limb be kept nearly equi-diftant from 
that degree; to which he only adds, that it may be beſt to 
give the horizontal vane only one aperture, and not two. The 
reſt he ſuppoſes may be left to the workmen. 1 

| 2 


from the 


meet) in a general wa uires: dering this and the vaſt 
1 diſpatch, in the caſe of great altitudes, or 


pplied himſelf to think of the other, viz. the re- + 
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Weta, that thee radius of the-quadrant being divided into 20 
equal parts, the centre * (Fig. 3.) of the curvature of the hori- 
zontab vane, A B, muſt, be 12 fl of thoſe parts from the centre 
> of dhe quadrant, The breadth A B or g # of that vane 
ſhould: be 4, of the whole radius, that is 3, on cach fide of 
the centres C. ! 2 14 


The Deſcription and Uſe of an 2 for taking the La. 
20% a Place 152 2 the Day; by king Richard 
Graham, Phil. Tranſ. N* 435. p. 450, 

E neceſſity of finding the laritode 4 ſhip is in, is too 

well known to be inſiſted on; frequene opportunities of 

obſerving the latitude muſt, conſequently, be of very great ad- 
vantage to navigation. The method uſually d is by 
taking the ſun or ſtars meridian altitude or zenith diftance : by 
this/cafſe, if the ſun do not ſhine but for ſome ſmall time only, 
before: and after noon, tho? it be clear all the reſt of the day, 


it is of no uſe for this me: oh In 1728 Mr, Fatio propos d a 
method for finding the latitude, from — more obſervations of 


the ſun, or ſtars; at any time, the diſtance of the ſaid obſerva- 
tions in time being given by a watch: Bur as his method re- 

ites a- vaſt number of computations, and a great deal of 

ill in ſpherical trigonometry, it has very ſeldom been made 
ule of, and gever but by good Mathematicians. The inſtru- 
ment here deſcribed will anſwer the ſame end, and has the fol- 
lowing advantages; vis. 1. It may be very cafily underſtood by 
ſeamen. 2, It immediately ſhews the x for e of the place. 
3- It gives the time of day at ſea, when no other inſtrument 
can. 4. It may be made as large; and conſequently as accurate, 
as is deſit d. * 


The deſcription of the inſtrument is as "WER ABC 


(Fig. 4. Plate III.) repreſents of the hemiſphere of a large 
globe (half the globe, and the part below the tropic, are cut 
oft, that it may take up the leſs room) A C half the equator, 
divided into 12 hours above,” and 180 degrees below, and ſub · 
divided into minutes, as is likewiſe the lower tropic DD; EE 
a moveable graduated: meridian, turning on the axis FF; G 
an index to fix it (by means of the ſcrew H) to any hour; Ii 
a circular beam-compaſs, the centre Ii to be fixt on the meti- 
dian to any degre and minute of declination, by the method 
commonly call'd Nonius's diviſions 3 k the point for drawing 
arches, which is like wiſe fixt to any de and minute by the 
fame method. As the meridian is at ſome diſtance from 2 

| 5 globe, 


ö 


AN | 
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globe, I: is 8 piece of: braſs to fix on the meridien, marked 
with Nariuss diviſions, with a point gesch ing down 10 
the intexſeftion- of the arches, by which means the diſtance 
of the ſaid interſeftzon from the - equator, or its Jatitude, 
ie found: 1 degrees and minutes may likewiſe be ſhewn'by 
onal Iines. Br | | 

N The uſe of the inſtxument is, as ſollowe, 1 
Propeſitian x, From à obſervations of the height of the ſyn, 
the diſtence of the ſaid obſervations 25 time, wing. iven by a 
watch, as alſo the dec linatian of the ſun ; to find the Iatitude of 
the place and hour of the day. e 
1. When the ſhip is at reſt, that is, at anchor, or in a calm: 
ſa a4 to hays little or no progreſſive motion | _— 
Caſe I., Suppoſe the fun in be equator, on the day of ob- 
ſeryation « Fix the center of the heam:-compaſy at © degree, 
ot af the equstor; and mpve the paint & to the zepith dif 
unce (the complement of the altitude taken by the uſual 
joſtraments) and from any hour as from C, deſcribe an arch of 
4 circle with the ſaid point,as bo( Eu. l. Fig.4.) Suppaſe $hours 
alter by your watch, you have another obſervation; move the 
meridian 8 habug farther to 4 and fix it there; and with the 
zenith diſtance then obſerved, deſcribe another arch as ef s 
the point where it cuts the former is the place of obſervation; 
and its diſtance taken on the meridian from-the equator 
ſhews its latitude; and the minutes reckon'd on the equator 
ſram the meridian to C and d (the times of obſervation} ſhew 
what thoſe hours were. | 
Caſe 2, When the ſun has declination. Rix the centre of 
the beam-compaſs on the meridian, to the proper degree of 
declination far the day of obſervation, and proceed as before. 
Caſe 3. If the obſervations are at a greater diſtance than 
12 hours, but in the ſame day. Make uſe of the comple- 
ment to 44 hours of the diſtance ip time, 'and take the de- 
clination on the contrary, or lower fide of the equator ; and 
inſtead of the zenith diſtances, take the nadir diſtances, or 
altitudes, increaſed by 90 degrees, | 
Thus, you will fad the latitude and time of each obſer 
vation from midnight. In this caſe the beam-cotmpaſs muſh 
extend to more than 9o degrees. | 
Caſe 4. If the obſervations are more than a day aſunder z 
18 for inſtance 2 day, and two hours, namely 26 hours. Place 
the centre of the beam · compaſe two hours farther than it was 
the day before; but in different decligationg, according to 
the table of declination for the ſeveral days. Cole 
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caſe, the right aſcenſion maſt likewiſe be 


globe, the reſt being added here, to ſhew the 


Caſe 3. When the obſervations are made by a ftar. The 
centre of the beam-compaſs muſt be ſet to the declination of 
the ſtar 5 then” proceed as before. To find the hour in this 
Ven. | 
S&bolium. The ſame method may be ug at land, when 
no meridian obſervation offers. | | | 

2. When the ſhip is in motion, £ 
© Caſe 1. Suppoſe the ſun in the m__ the diſtance be- 
tween the 2 obſervations 8 hours, as before; and the arch as 
Ex. 2. Fi. 4.) deſcribed by the zenith diſtance of the firſt ob- 
ryation, from the centre C; and the angle c b, 40 degrees, 
is the angle between the ſhip's way, and the azimuth 7 the 
ſun continued (given by the azimuth compaſs) and that dur- 
ing the 8 hours, the ſhip has made one degree or do minutes 
from a to h, or from the ſun'; then as the radius is to the co- 
fine of c b, 40 degrees; ſo is ab, 60 minutes, to 4c, 46 
minutes: Add 46 minutes to the zenith diſtance Ca; and 
with k, the point of the beam - compaſſes ſer at that diſtance; 
deſcribe the arch che; then with the zenith diſtance of the 
laſt obſervation, whoſe centre is d, draw the arch ff; the 
point where it cuts the arch ce is the place where the ſhip 
was laſt; and its diſtance taken on the meridian from the 
equator ſhews its latitude; the minutes reckon'd on the 
equator from the meridian to d (the time of the laſt obſer- 
vation) ſhew the hour, or its diſtance from 12 o'clock. 

Caſe 2. If the ſhip had ſailed from 4 to g, or towards the 
ſan : The coſine of the angle 34 , or of the angle between 


the ſhip's way and the ſun, muſt be ſubſtracted from the 2c- 


nith diftance of the firſt obſervation, | 
N. B. Only the 2 arches c be, Ff, are to be drawn on the 
reaſon of the 
conſtruction. | " | 
Caſe 3. To find the latitude of the firſt place. From the 
equator, with a pair of compaſſes, take the diſtance fail'd 60 
minutes; and with one foot in the interſection of the arches 
be, V the place found before, put the other in the arch 
424, the zenith diſtance of the firſt obſervation; and in 
this inſtance,” on the left hand of the azimuth of the ſun, this 
is the place ſought ; and its diſtance taken on the meridian 
from the equator, ſhews' the latitude; and the minutes 
reckon'd on the equator from the meridian to C, the time of 
the firſt obſervation, ſhew the hour. | | 
The interval in time, or the degree between the 2 
ſne wn by the index G, is the difference of longitude. * 
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N. J. Thoſe obſervations are belt, whoſe arches croſi each 
other almoſt at right angle... Pie 525 

Prop. 2. The zenith diltaoce of  z ſtars, obſerved at ib 
ſame time, their declination and right aſcenſion being xn 
to find the latitude of the place of obſervation. | 


L 
Fix the centre of the beam-compaſs to the declination'of 
either of the ſtars, and with the zenith diſtance of that flax 
deſcribe an arch : Move the meridian as many hours farther, 
as is the difference of right aſcenſion of the other ſtar; and. 
fix the centre of the beam compaſs to the declination of it; 
and with its zenith diſtance croſs the firſt arch ; The inter 
ſection ſhews the latitude of the place of obſervation ; and 
likewiſe the diſtance of the right aſcenfion of the zenith from 
that of either of the ſtars; by which means the hour may be 
known, SH 

If a celeſtial globe be made uſe of, then place the centre 
of the bearn-compaſls over the ſeveral ſtars. 

The latitude and hour being given, the variation of the 
compaſs is eaſily known. | 

B. In order to draw arches on the globe, rub ſome 
powder'd black lead on a piece of paper; lay the fide which 
is blacked next the globe, where you imagine the inter ſection 
of 1 * ft be, 2 8 on 5. _ fide 
with the point e beam · compaſs; and t will a r 
on the globe ; and if the globe be well varniſn d, or lay 
be rubbed out with bread, or waſh'd out with water. 

As altitudes at ſea are now readily taken with great ex- 
atneſs, by the quadrant, invented by. Mr. Hadley ; and as 
the ſaid altitudes arc the principles, on which the operations 
above deſcribed are founded ; the previous uſe of that qua- 
drant cannot but be of the utmoſt importance to thoſe who 
ſhall have occafion for this inſtrument, 


An Abſtract 5 Meteorological Diaries, with Remarks there- . 
on ; by Dy. Derham, Phil. Tranſ- N“ 435. p. 458. 


HE following meteorological obſervations were made 

at Hall in Saxony, by M. Zoach, Langen, Ann. 1729 ; 
and in 1728 at Goar in Lower Saxony, by Dr. oh. Conrad 
Trumphins; at Wittemberg in Saxony, by Dr, Weidler; at 
Naples by Dr. CyriVlus ; at Sourbwwick in Northamptonſhire, : 
by Mr. Iynn; and in Sweden, at Lunden, Bettina, Upſab and 
Bygdea, to which the illuſtrious obſervers have added obſer. 


* 


vations from Sweneker, in Neſtro Gothia (Lat. 3800 by 
Vot. X. N“ 3 L 


M. Vaſ- 
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4 MY afferiius, miniſter is Waſſenda; at Wiſing/e, by Magnus 

- 7 8 of he Cle ©; at 4/45 Oftro-Goth, 

[ 

Helſingorum, by Olave Broman, Paſtor there; at Hernaſand 
germann, by Far. Renmarck, Lecturer of the Mathe- 


matics ; at Zafanger and Ines (Lat. 6;“ 43) by Bern. Alk, 
ſtadent of Divinity ;* and at Torneao in Weſtro-Goth (Lat. 65* 


450 by Ar. Fougr, Paſtor there. 
A Table of the higheſt, mean, and loweſt, barometrical ſta- 


9 Laurelias; Paſtor and Provoſt there. At Srockbolm 
„ 59% 30) by Fob. Backman, Citizen; at Hudick/avald 
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tions, in 1728. 
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A thermometrical table of the hi 
mean ftarions ar Naples, 
ſat, in 1728. 
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e of the Rain ar Southwick and Naples in rhe 
nn t Var 1128. | 


| Southwick | Naples. | |Southwick| Naples. 
Inch Cent. Inch Mealures| Inch Cent. Inch Meatures| 


{fan 17 oo | 4: 154 [fol [3:21 0.66 
"JFeb:\o. G33 | ©. Go [Aug ©: 96 | 0⁰ 
25 Na. 3- 27 J. 5 Sept o. 86 4. 4 
Apr. 97 o. 14 [GA 2. 79 (6. 171 

o. I 


82 1 1. 2. [Dec. 2. 43 6. 
Kain in the whole "Year. 
A. Southwick, 5s 26 Inches, and 26 Centeſimals. *, 

A. Naples, #5 19 Inches, and 14 Meaſures. 


| 
| . | 
| IMay | 1- 44 oo Nov. I. 32 2. 
2. | << 8+. 
| 


To make the meteorological obſervations of 1528 as uſcful 
as poſſible, Dr. Derham has put as many of them as he could 
into tables, to be ſeen and compar'd at an; caly view; but be 
was obliged to omit ſuch af them, here no account is gi 
of the inſtruments they us'd, or where none at all were mad 
uſe of, but only verbal deſcriptions given, which tables wo 
not admit of, But the places mentioned in the tables had Mr. 
Hauksbee's glaſſe. 2 | 
% As to the barometrical obſervations the Dr. only repeats tao 

things he formerly took notice of, and has bad frequent conbir- 
mation of Au. 1728 3 1. The great conformity of the aſcenm, 
deſcents, and ſtations of the mercury in the barometer. 2. That 
the 5250 of the mercury is much greater in the northerly than 


5 


ſoatherly climates, RAT; © 
As to the thermometrical obſervations, he has inſerted all 
that were made with the Royal Sociery's glaſſes; but ſuch as wete 
made with other thermometers would have been of little or no 
uſe, une ſs they could have been reduced to ſome known mea- 
fure, which only two of the curious obſeryers enabled him to 
do: But he found that matter ſo perplex' d and difficult, as 
not to anſwer the great trouble of it, eſpecially conſidering that 
the tables exhibit obſervations, made in different and diſtin 
parts, viz. Italy, Germany, England, and Sweden ; by which 
an eſtimate, may, in ſome meaſure, be made of the temperature 


of thoſe different climates of the world, In order to which the 
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Dr. takes notice, that the point of extreme heat in the Royal So. 
4 laſſes is 5 degrees above o, and of freezing at 65 degrees 
if we caſtour eye upon the ſeveral months,” particularly” 
thoſe of winter; Fpecially if we conſidet what the Dr. remark'd 
in 1727 from Dr. Cyr#lus, concerning the freezing point, "which © 
at Naples is at 55 degrees, at London 65 degrees, and at Cr. 
ſtiana and Bengal, 1 as different. Conſidering the 
things it is fürpriſing, that the heat and cold of thöſe diltant” 
places is not as different as the northerly" and ſoutherly fituart-* 
ons. But at Lunden he was ſurpriſed to find the thermometer” 
much lower in the warmer months than at Up/al, or any other 
of the Swediſh places, till he found that in all thoſe months, 
they had continual cold and rain, when the other places men- 
tion little but fair, or cloudy, and but little rain or cold. And 
this reminds him of a former obſervation, viz. that cold is the 
parent of wet, eſpecially in ſummer. fs thy : 

As to the winds and weather, ſo many are the places of 
obſervation, and ſo various the obſervations, that it is almoſt, 
impoſſible to give 'a tolerable abridgment of them, and the 
Doctor's remarks therefore on the foregoing years, eſpecially on 
the ſame places and parts of the world, (vide Phil. Tran. 
Ne 433: p. 334, & ſeq.) mult ſuffice here. 

The quantity ot rain and ſnow was obſery'd at Naples, N. 
ſinge, Bettna, Upſal, Hudickſwald, and ' Southwick ; but he 
2 no deſcription of the inſtruments with which the obſer- 
vations were made, nor of the meaſures, except at Sourbwick 
and Naples, whete the depth is meaſured by Engliſh meaſure ; 
the Sourhwick by inches, and hundreth parts of un inch ; and 
the Naples, by Engliſh inches, and the oblerver's meaſures, 2 3 
of which make an Zngliſh inch. 

Here follous an account of ſach meteors as the illuſtrious 
obſervers © have taken notice of, together with ſome of the Dr's 
on that happened about the ſame time; | 

In the night afrer March 20. a lumen boreale was obſerv'd' 
at Bettna; and at balf an hour after 8 on March 22. the Dr. 
obſervd at Wind/or an unvual fort of ſtreaming, in which the 
columns were not (as ufual) conical or pointed, nor rifing” to- 
wards the Zenith point; but were of parallel ſides, and miſe” 
perpendicularly to the horizon. They were very bright, emit-- 
ting a light equal to that of the moon jn her quarters: "The 
«10 roſe. from a ban f vapoùrs, not-cuty'd at top (as afiial) 
but lacinatedor Heken „ he NT 


* 
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Likewiſe. on March 24, the curious Zetina obſerver faith* 
there was obſerved the night before, a lumen eſfia mmaus boreale, 
which was alſo feen at 1 | 
On 2. 26, at night, there was 2 remarkable lumen bo- 
reals, at Bettng : And the night before at 10 hours 20 mi- 
nutes g. m. a gentleman, going from the Doctor's houſe, ſaw to- 
wards the caft, about 30 degrees high, a ball of fire about 3 
inches diameter, blazing ſtanding {till at firſt ; and pre- 
ſently after running towards the north; and in about 5 minutes 
or more he heard an exploſion like thunder; its blaze emitted 
a Light equal to that of the moon at full. 
t the ſame time the new-papers ſay, © a light in the sky, 
like a comet, was ſeen at Warrford in Herner ure, ack 
* ſparks of fice ifluing from its tail; that then it broke out 
« with a prodigious luſtre, like the ſun, which laſted not Jong, 
and was followed with a terrible clap: of thunder, the ſtars 
*"'twinkliog all the while, and not a cloud to be ſeen,” 
Which clap, the Dr. doubts not, was the ſame his friend 
heard, and which was 5 or more minutes in its paſſage to 
Upminſter. 

At Betina, lumina borealia were ſcen on the nights after 
Sept. 18, 19, and 24; the 2d of which cover'd half the hea- 
vens. And on Sept. 21. about 10 hours p. m. the Dr. obſerv'd 
at Upminſter an unuſual fort of tan coloured thick vapours to- 
wards the N. W. 5. N. but withal lightſome, and ſuch as the 
ſtars might be ſeen through. And after ſome time they ſent 
forth in divers places ſtreaming lances, which gently and gra- 
dually came and went. 

On Oftober 13. the Dr. ſaw that uncommon ſort of ſtream- 
— 1 Redbridge, near Southampton, the account of which is 
publiſhed in Phil. Tranſ. N“ 410. and the fame night at Bett- 
na there was a lumen boreales eruftans flammam, as the ob- 
ſerver expreſſes it: At Lefanger allo t ſtreamings were 
on the ſame night, and on the 15, 18, 19, and 24d. 

On Oftober 19. there was a parhclion at Lunden, and on 
the 22d a lumen boreale at W | 

On November ia. wethad confiderable ſtreaming at Windſor; 
and likewiſe at Betena and Umes 5; and on the 2gth at Le 
Janger ; and again at Umeg on Dec. 24. 

The Dr. having receiv'd the curious obſervations 8. Polen; 
made at Padua for fix years (vide Phil. Tranſ, No 421. 

201. & ſeq.) ſubjoins ſuch of them as are conformable to 


is own. 
A Table 
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4 Table of thi Rain at Padua, in the Tears | 


e 


ee 1725 "1726 | 1727 31 1729 | 
: Inch Dec. Inch, Inches. Der 8. 


Jaou. (o. 3211. 3] 9 4 78] 883 
Febr. I. 40/1 731 . gelt 243 


March ſo . 88903 16801 87804 :832]z 02 
[April 4 19/3 980 498/1419068 


NM 3 625 368103308 4883444 
June [o .036|2 Conz 4760 103 3 134ʃ 
July _ |2_:297]z 7 e is 0 
Auguſt 5 .185[1. 26815 065 „1860 578] 
Sept. z 6472. gol . 16406 (54803 267 
TOcttob,' 7 1040 1796 57661636 994 
[Nov. 1353612 2775 oi 83 4 180 
| Dec. 1 0.030 2..-390 7- 4697 -599]2 . 804 
[Year 129.08012.5,228146.405|52*83 3135.42 3 


From this table N. Polen obſerves, that the Februartes 
were the drieſt months, and 1726 the drieſt year in all the fix 5 


and that the Octobers were the wetteſt months, and 1728 
wetteſt of all the 6 vears. | 


Farther alſo he ſaith, that in the 4 ſeaſom of the years (reck- 
oniog their beginning from the roch day of their reſpective 
months, viv. December, March, une, and September) leſs 


wet falls in winter and ſpring, than in ſumtmer and autumn ; 


and that the wet weather: increaſes, as the ſeaſons advance that 
in winter the wet is leaſt; that it increaſeth in ſpring 5 is 
more in ſummer; and moſt of all in autumn. 4 

For proof of this M. Poleni hath made à table of the mean 
* of the rain in the 4 ſcaſons of each of the 6 years; 
the ſums of which 6 years rain are, as follows, in winter 39.400 
inches; in ſpring 52.188 inches; in ſummer 58.25 inches; and 


in autumn 5458 inches. But in the many years the Dr. ob- 
ſery d the weather at Upminſter, he ſinds it not ſo. 2h 
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4 * | may | 71 fame time. 
, Janu. 19 1 1 W. Fair, 
b 2 28.36 s W 4 |_ Cloudy. _ 
27860 128130.18 FM Tur, | 
| Feb. 13 pr | | 28.92 SW Chon 7 
* 201 20.2 N Fair 
72 N ＋ꝰ . LN * TEXTE. Wt Lo 30 LE 
— Ottob.129 | | 28:30 } $2 | Cloudy. _ 

i þ 2 .. N. | Thin Clovds. 
* Dec. 12 0 11 29.00 1 N W Small Naas 
le 39-30]. Some wb. cloudy 
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Table of the higheſt and loweſt Station of rhe barometer 
with rhe winds and weather in ihe 


5 Barometer|Barometer| 8 
--| Higheſt | Loweſt | Z Weather at the 


her. 20 38. * | | 
A i 
N 


or 
* Dee 20-40. | ty... Fair. 
5. 55 a 28.98 SE ]Sunfh. with Cl 
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From this table it appears, from the bigheſt and loweſt ſti- 
tions in the 6 years, that the greateſt range of the barometer is 
1. 84 inches; but at Naples it is only 94 centeſimals of an 
inch 3 and hat it was in other places the Dr. has given ſome 
account of in his remarks on 1725. | | 4 24 

The illuſtrious obſerver hath alſo been very curious, and ſe- 
dulous, in his obſervations of the thermometer. But the Dt. 
had not ſo much knowledge of his thermometer, as might enable 
him to compare his obſervations with his own. 

S. Poleni hath alſo compared with his own, ; quantities 
of rain, and the barometrical range obſerved at Paris, by M. 
De la Hire; and he finds that the rain at Paris is 16, 47, 
lines, and the barometrical range 2 J, lines more than that at 


Padua. | . 
The laſt thing 6. Poleni ta kes notice of is the magnetical 
declination, which he ſaith is 13 degrees welt and hath de- 
creaſed in the g years 33; that every day there is a ſmall alte. 
tation in declination: So that it doth not continue the ſame 
a whole day together; that the declination of all needles (ip 
IE | cially 
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cially. if touch d by different magnet). is different 3. few ſens⸗ 
5 But theſe niceties the r to the be 

of the curious; becauſe. they diſagree with the obſervations of 
Gilbert, and molt of the magnetical writers. 1001 40 


Experiments and Obſervations on the light, produced by com- 
3 electrical 1 ro . J or inanimate. 
_ boares ; rogerher with ſome of its moſt ſurpriſing effect; 
by My. Stephen Gray. Phil, Tranſ. No 436. ca 10. - * 


3 H E ſeveral new electrical diſcoveries M. Dufay made, 
1 . eſpecially that important lueiferous one, mentioned in a 
former Tranſaction, put Mr. Gray upon making the follow- 
ing experiments. | | 
In ſpring 1733, as Mr: Gray had not any filk lines by 
him ſtrong enough to bear the boy, he cauſed him to ſtand 
on ſome of the electrick bodies; and as he 2 he 
found the effect the ſame, as mentioned by M. Difay. He waves 
mentioning the particulars of the experiment; but proceeds to 
thoſe- that were ſuggeſted to him upon M. Dufayis ſaying; 
that theſe ſnappings or ſparks are not excited, if a piece of 
wood, or any other matter than a living body, be paſſed over 
the perſon ſuſpended on the lines, unleſs 1t be a piece of metal : 
From hence he concluded, that if he fuſpended the metal 
upon filk lines, or laid it upon any of the electric bodies, 
the effect muſt be the ſame, when the metal had been made 
electrical by the tube, and the hand of any one was held near 
it; and he found it to ſucceed accordingly. He began firſt 
with ſome common utenſils that were at hand, as the iron 
ker, tongs and fire-ſhovel ; any of theſe being ſuſpended upon 
ines of the largeſt ſewing ſilk, and then the excited tube being 
applied firſt to the knob of the poker, and afterwards ta the 
hand, there was the ſnap. and pricking felt, as he expected; 
and the effect was the ſame, when the tube was firſt ap- 
plied to the other end of the poker. He had by him a three 
onged iron inſtrument, which was made many years before; 


i was deſigned for propping up the obſcevatory table, hen 
he obſerv'd the ſpots in he 


ſun: The prongs were about 4 an 
inch in diameter, two of them about 22 inches, and the third 
about 8 inches long, and pointed; this being laid either upon 
cylinders of glaſs, cakes of roſin, and bees-wax, or on à cake of 
ſulphur, the tube being applied to the end of any of the leg, while 
the hand or cheek was applicd near the other, both the other 
legs had the ſame eſſect, as that to which the tube bad been 
M3 applies 
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applied; but by holding his cheek near any of the points of 
the legs, the king — burning pain was much more ſenſi · 
k and was ſometimes felt far ſeveral minutes after. He 
was not ſo inquifitive at that time about making the iment 
in the dark, that he might ſee the light procecding from the 
iron, not thinking that the electricity communicated to the 
metals would have produced fo ſurprifing MEET, as by 
the following account of the experiments will be deſcribed. 
A: to the ſucceſs in repeating M. Dufay's experiment at 
Mr. Wheeler's, we procur'd filk lines ſtrong enough to bear * 
weight of his foot-boy, a good ſtout lad: Then having ſu- 
ſpended him upon the lines, the tube being applied to his feet 
or hands, and the finger of any one that ſtood by held near his 
hands or face, he found himſelf prick'd or burnt, as it were; by 
a ſpark of fire, according to M. Dufay's account, and the 
inapping noiſe was heard at the ſame time: But it did not 
ſucceed When we applied our hands to any part of his body 
through his cloaths, except upon his Jegs, upon 'which he 
felt the pain thro* his ſtockings, tho“ they were very thick 
ONES, , | wy 
Being defirous to make the 2 upon another ſpecies 
of animals ; we took a large white cock, and ſuſpending him 
upon the lines firſt alive, the effect was the ſame as on the boy, 
whether we applied our fingers to any part of his body, 
or our cheek to his beck, comb or claws; then the cock was 
killed and put on the lines again, and we found very little, if 
any difference, from the effec it had on us when the cock was 
— We then cauſed the cock to be ſtript of all his feathers, 
and the difference from what has been before ſaid was not very 
conſiderable, | | 

We took a _ firloin of beef, that came from an ox 
that had been kill'd two days before, and ſuſpended it on the 
filk-lines : Then upon holding the fingers near any part of it, 
there was a ſnapping, and the fingers were puſh'd or prick'd ; but 
the ſnapping was thought not to be quite ſo loud, as when the 
experiment was made on the cock. 

We--cauſed to be made an iron rod, 4 foot long, and about 
Half an inch diameter, pointed at each end, but not ſharp, be- 
ing left about the bigneſs of a pin's head ; this was ſuſpended 
on the lines ; then the tube being rubbed, and held near one 
end of the rod, and then the finger or cheek, put near either 
end of the rod, the effect was the ſame, as when an animal 
hed been ſuſpended on the line, with teſpect to the pricking 
pain we felt, — At 


— 
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At night we made the luminous part of the experittient; ſu. 
ende th iron rod on the filk lines ; then applying one nd 
of the tube to one end of the rod, not only that end- had a 
light upon it; but there proceeded à light at the ſame” time 
from the other, extending in form of à cone, whoſe vertex" was 
at the end of the rod; and we could plainly ſee that it conſiſt 
ed of threads, or rays of light, diverging fromthe poitt ot 
the rod; and the exterior rays incurvated:” This light is at- 
tended with a ſmall hiſſing noiſe 5 every ſtroke we gave the 
tube cauſes the light to appear: The hifling ſeems to te in at 
that end of the rod next the tube; and as it comes, enertaſes in 
loudneſs ; but it is ſo ſmall as not to be heard without 755 | 
attention, and by thoſe only that ſtand at the end of the 
from whence the ſaid light proceeds. a, 
Mr. Godfrey being deſirous to ſee theſe experiments,” Mr. 
Gray repeated them, by laying a rod of iron upon a cake of 
ſhell-lac, which was laid _ a glaſs-vefſel ; and the effect 
were much the ſame with hat has been mentioned above.” 
After his return to London, which was in September 1937, 
Mr. Gray cauſed to be made 4 iron rods; one 4 foot Jong, and 
two, 3 foot Jong each; one of theſe was made tapering to- 
wards the ends, and pointed as that of 4 foot was ; the other 
pointed at obe end, and the other end not pointed, the diameter 
of the rods about half an inch; they were firſt forged,” then 
fil'd and burniſh'd. With theſe he made the following expe- 
riments : When any of them wete laid upon the brims of hol 
low cylinders of glaſs well warm'd, or upon cakes of roſin and 
bees wax, or upon thoſe of ſulphur, the phenomenon was the 
ſame, as when they had been ſuſpended on ſilk lines: But now 
he diſcover'd a very ſurpriſing one, vis. that after the tub 
had been applied, and oo light ſeen at both ends, upon his 
going to the other end af the rod, when thete was no ſight to 

ſeen,” upon holding his hand at ſome diſtance from it, then 
moving his hand towards it with a pretty ſwiſt motion, there 
iſſued from that point of the rod a cone of light, as when 
the tube had been applird to the end ; and upon repeating this 
motion of his hand, the {ame phenomenoty appeared for 7 
or 6 times ſucceſſively, : only the rays were each time ſhorter 
than the other: theſe lights were attended with a hiſſing noe. 
That light which appears upon that end next the tube, when 
it is held obliquely to the axis of the rod, has its range tending 
towards it: All the time he is rubbing the tube, theſe flaſhes 
of light appear upon every motion of bi 
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is hand up cr down the 
* tube; 
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tobe ; but the nere by the motion of 
his hand downwar OE only ens fray Mr i 1196 Dare 
. When a or 3 rods ate laid 2 — or forming 
angle with each other; or either touch, or arc at 4 ima 
Ane from one another, the tube being applied to one of 
their ends ; the fartheſt end of the farther rod exhibits the 
fame phenomena, as one fipgle rod does. : bn } 
Au experiment with the rod pointed at but one of its ends; 
when the tube is applied to the other end, the point exhibits 
the {ame appearance and a like effect with the rods, that are 
moms at cach end; but the great end of the rod, when the 
nd,or cheek is applied near it, gives but one ſingle {1 
but this is much louder than the greateſt of thoſe from 4 
point of the rod, and one feels a little more pain by it. 
He caus'd forge an iron ball, and then turn and burniſn 
it ; it was 2 inches diameter, and placed on a wooden ſtand 
that had a ſmall concave on the top, in which the ball was 
placed: The ſtand being ſet upon g cylindric glais, then the 
excited tube being applied near che ball, there proceeded a 
ſtream of light from it, with a ſmall hiſſing noiſe: Theo put - 
ting bis finger or check near the ball, there was no ſnappi 
not any pain ſelt; yet there appear d a very bright light. 
Tbe rod of 4 foot long, being placed upon a ſtand, that 
had a croſs arm with a groove in it to receive the rod; and 
then the ſtand being placed on the glaſs cylinder, they were 
ſet at ſuch a diſtance as that one of the points of the rod 
might juſt touch the ball over againſt its centre; then going 
fot 
be- 


other end of the rod with the excited tube, he ap 
it as uſual; when he came to the ball, the hand or chee 
ing near it, caus'd'a loud ſnap; compared to thoſe made by 


the points of the rods, and the pain of pricking or burning 


was more ſtrongly. felt, the light was alſo brighter and more 
contracted ;. He then placed the rod with its point at an inch 
diſtance from the ball, and applying the rod as before, he 
came to the ball, and touching it with his hand or finger, 
there not only appear'd a light on the ball, but there alſo 
proceeded a pencil of light from the point of the rod, after 
the ſame manner, as when the experiments had been made 
with the rods only, | 

The following experiment was made with the 4 foot rod, 
and a braſs plate 4 foot ſquare: This was placed upon a 
Hand ; 1o that the plate ſtood perpendicular, the ſtand bei 
{et on the cylindric glaſs; then the rod wih its * : 
| bbc | 81 
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empty diſh, but no ſnapping ; 
it bad been well rubbel. withio 2 or 3 inches of the finger 
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glaſs ' was ſet in ſach manner that one point of it was about 
an inch from the centre of the plate ; then the tube being 
applicd to the other end of the rod, and after going to the 
te, on ik it gently with his finger on the backſide, 
a light appear d upon the plate, and at the ſame time the 
neil of light came out from the point of the Pod; and when 
is hand or. check was held near any of the angles of» the 
plate, there came à light from thence with a ſmall billing 
poiſe, and the pricking was felt, as when the experiments 
were made with the pointed rods. . 12 
A pewter plate being laid upon the ſtand, which had been 
ſet upon a glaſs cylinder, applying the tube firſt and then the 
finger, there appear'd a light gpon the plate, and the end of 
the finger was puſh'd ; and when the cheek was held near 
the of the plate, there was a ſnapping heard, but not 
9 2 yen 40 why ee OO 10 the 
ate with water, a the tu er as before, 
— was the ſame ab puffs of the finger and ſnapping, 
as when the experiment was. made with the empty plate. 
When the experiment is made. with water by day light, by 
applying the end of the finger near the ſurface of the water, 
it appears to riſe in a little hill, and upon the ſnapping noiſe 
falls down again, putting the water into a waving motion, 
near the place where the water had riſen. MF 
He then took a wooden diſh, and placed it upon the ſtand, 
firſt. empty 5 then applying the tube and the finger near the 
diſh, there appear'd a light, but no, puſhing of the finger, 
nor ſnapping ; He then fill'd the diſh with water, and the 
tube being Feld over the ſurface of the water, there a r'd 


a greater light than when the. n applic uy 12 
by ing the tu 


that was held near the ſurface of the water; and then the 
finger was puſh'd, and a ſnapping noiſe beard, as when the 
experiment was made with the pewter plate. 

By theſe experiments we ſce, that an actual flame of fire, 


together with an exploſion, and an ebullition of cold water, 


may be produced by communicatiye, electricity ; and tho 
c effeths are at preſent but in mini nis, it is probable; in 


time there may be found out a way to collect a greater quan- 
tity of it; and conſequently to increaſe. the force of this 
electric ſire; which, by ſeveral of theſe experiments, ſeem: 

10 
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to be of the ſame nature with that of thunder ard light- 
An Account of Al. Seignette's Sal polychreſtus Rupellenfis, 
and ſome or her chemical Salis; by M. Geoffroy. Phil. 
Tranſ. N* 436. p. 37. $757 Pr £90 91 ; Fr , M197 
” Seipuerte's ſal Polychreſtus Rupellenſit is a tarta rum 
M. ſolubi le, 40 7 d of en of cryſtals of tarrar, 
and the fixed falt of the kali of Alicante, well depurated. 
This ſalt is very ſingular; For, tho' it be à fixt alcaline falt 
it has the * property of cryſtallizing, nor does it cafily 
diſſolve in the open air, as other fixt falts do; but on the 
contrary calcines therein like vitriob or Glanber's lalt. Ano- 
ther peculiar property, M. Geoffroy obſerv'd' of it is, that if 
it be farurated with a vitriolie acid, and the liquor be evapo- 
rated, there reſults à falt that reſembles Glauber's ſalt, and 
has all the = rties requiſite to make M. Sefgrerte's ſalt. 

i | | me 5 


5 , 

Täke of the falt of kali well depurated 115, diſſolve it 
in water, add thereto about 1 . /5. of cryſtals of tartar; 
boil rhe whole in order to diflolye the cryſtals i But the exact 
proportion of cryſtals of tartar can be determined no more 
in this operation, than in making the rartarum ſblubile; 
either becauſe the falt of kali has retain'd more or leſs hu - 
midity in its cryſtallization; or becauſe the tarrar has more 
or leſs impurities in it. But if there be:r60 mach tartar in 
the alcaline liquor, after the fermentation is over, filtrate the 
liquor, and as it cools, the ſuperfluous tartar will fall to the 
bottom.” Aſter the ſeparation of the tartar from the liquor, 
evaporate the hxivium by a gentle fire, ſer it in à cool place 
to cryſtallize, and you will have very fine cryſtals. If the 
liquor be evaporated a little too much, there will be no cry- 
ſtals of falt formed, but the liquot will be converted into a 
hard tranſparent maſs,” not unlike glue. Bat if you diſſolve 
this maſs again, you may make it cryſtallize; as upon dit- 


folving M. Seignerre's ſalt. 


This ſalt purges very well, from one to two ounces, dil- 
ſolv'd in a quart of water. "0 UPC nn 
M. Seignetre's cryſtallized alcaline ſalt, is the ſalt of Kali, 
that does not diffolve in the air. M. Geoffroy was actually at 
Work in perſecting this ſalt, in examining that of kali, and 
comparing it with borax. Prom this laſt he extracts 8 
. | alt 
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Alt, by mixing it with oil of vitriol. The mixture of 
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4 ounces with one ounce and a drachm of vitriol, upon ſu 
mation, gives the /a} ſedativum, deſcribed by M. Homberg ; 
and the refidue expos'd to a ſtrong fire affords Glanber's fair. 
M. Geoffroy- found out a method to ſhorten this operation: 
For, inſtead of ſubliming this falt, he gets it by cryſtalliza- 
tion in light foliated Jamine. This falt, whether ſublumgted, 
or cryſtalliz'd, has the property of diflolving in ſpirit of wines 
and if you ſet this ſpicit of wine on fire, its flame is green. 
Spirit of wine bas no effect on borax ; the oil of vitrioh; di- 
ſted with ſpirit of wine, communicates no greenneſs to its 
— ; it is therefore requiſite, that the hora be united with 
an acid, in order to produce this green flame.” 
Sal ſedati vum made by ization cryſtallizes in a po- 
culiar manner: This operation is performed with 4 ounces of 
borax, x oance and 1 drachm of concentrated oil of vitriol, 
the' molt fixt and weighty that can be had. The borax is put 
into a glaſs retort, the oil of vitriol is pour'd on it, and then 
half an ounce of common water. This mixture being en- 
pos d to a fire, gradually increaſed, after the phlegm has 
paſo' d off, and even while it is a paſſing, there riſe lowers,” or 
a volatile ſalt in very beautiful foliated lamins, ſume of 
which melt by the heat of the fire. After the 1 
the fineſt of t en round the 22 the 
retort, are gather thoſe that are are u 
the remaining — which maſs 1s a in water, — 
ed and evaporated ſlowly. Sometimes even without evapo» - 
ration, the ſhining talcous /amine are to be ſeen in the 
liquor. Ia 24 hours the liquor is pour d off theſe Jamine g 
they are waſh'd in fair water, ſet to drain, and then to dry 
in a Rove. ; 
- If cheſe cryſtals do not calcine in the ſtove, or in the ſun, 
it is a fign there is nothing cryſtallized but the 2 neurum : 
if they do calcine, it is 2 fign that there is ſome'Glanber's 
ſalt mixed: And then this ſalt muſt be diffolv'd again in bot 
water, and re-cryſtalliz'd. No body before M. Geoffroy 
thought of extracting this ſalt by cryſtallization, being always 
ſabll ned biel | 
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An Account of a Machine for changing the Air of the Room 
.of - ſick; People in a little time, by eitber drawing out the 
You. Air, or forcing. in freſh ; or doing both ical vely, 
. nos: hout opening Doors or Windows ; by Dr. Deſaguliers. 
Phil, Tranſ. N“ 437. p- 414. HA % — 
TYECB (Fig. 1: Plate IV.) repreſents a cafe, containing a 
wheel of 9 foot diameter, and 1 foot thick; being a 
- cylindrical box, divided into 14 cavities by partitions dire&ed 
ſrom the circumference towards the centre, but wanting 9 
inches of reaching the centre; being open towards the centre, 
and Hikewiſe towards the circumference ; and only clos'd at 
the circumfetence by the caſe, in which the wheel turns by 
means of a handle, fixt to its axis A, which axis turns in 2 
iron ſorke, or half concave cylinders of bell - metal, ſuch as 
A, fixt to the upright timber or ſtandard A E. | 
From the middle of the caſe on the other fide behind A, 
there comes out a trunk or ſquare: pipe, call'd the ſucking 
pipe ; which is continu'd quite to the upper part of the fick 
perions room, whether it be near or far from the place where 
the machine ſtands, in an upper or lower ſtory, above or be- 
lou the machine. There is a circular hole in one of the cir- 
cular planes of the machine, of 18 inches diameter round the 
axis, juſt where the pipe is inſerted into the caſe, whereby 
the pipe communicates with all the cavities; and as the wheel 
is turned ſwifily round, the air, which comes from the fick 
perſon's: room; is taken in at the centre of the wheel, and 
driven to the circumference; ſo as to go out very ſwiftly at 
the blowing pipe B, fixt to the ſaid circumference. 7, 
As the foul air is driven away from the fick room, the air 
in the neighbouring apartments will gradually come into the 
room thro' the ſmalleſt paſſages: But thore is a contrivance 
to apply the pipes which go to the ſick room to the blowing 
pipe B, while the ſucking pipe receives its air only from the 
toom where the machine ſtands. By this means freſh air 
may be driven into the ſick room after the foul has been 
drawn our, HEE 73 FO 1itef 2 Daun 
This machine would be of great uſe in all hoſpitals, and 
riſons: It would alſo ſerve very well to convey warm or 


cold air into any diſtant room ; nay, to perfume it inſenfibly 
1 upon occaſion. a 
1 Fig. 2, repreſents the inſide of the flat of the wheel, which 


is fartheſt the bandle, and next to the ſucking pipe ; 
* f 2 | A © 1, 27 
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2 repreſents the cavity or hole; which receives the air 


round the axis, having a circular plate of iron round it 0 
hold all firm ; which plate is made faſt to the wood and t0 
the iron croſs that has the axis in it; ggg, a prick'd eirele, 
tepreſents a narrow ring of thick blanketting (which by 3 
ſing againſt the outſide caſe, whilſt it is fixt to the out ſide of 
the flat of the wheel) makes the paſſage into the wheel right 
HH H is another circle of blanketting, likewiſe fixed to th 
outfide of the wheel, and rubbing againſt the caſe, that the 
air violently driven againſt the inner circumference of the 
caſe-may have no way out, but at the blowing pipe at B. 
There is on the outſide of the other flat of the wheel, where 
the handle is fixt, a ring of blanketting, like HHH, oppo 
fite to it; but none oppoſite to ggg; becauſ: the wood there 
is not open, but comes home cloſe to the axis. | 
Fig. 3. repreſents a vertical ſcion of the wheel and caſe, 
a little 1 of the axis, drawn by a ſcale twice as large as 
that of the other 2 figures: A 4, the axis ſupported by the 
irons A 4, cylindrically hollow'd, exceptin the upper part, 
where a pin keeps in the axis; BD the caſe with the . 
pipe 8 2; EA the prop for one end of the axis; 1, 2 the 
opening into the wheel; gg the eminence of the wood, to 
which is fixed the ſmall ring of blanketting; the four black 
marks, one of which is near H, repreſent the ſections of the 
other two rings of blanketting, - | | 


A Calculation of the Velocity of. the Air, nov d by the new 
invented centrifugal Bellows o 7 foot diameter and 1 foot 
thick rithin ; by Dr. Deſaguliers. Phil. Tranſ. N' 437. 
| HEN the wheel revolves upon its axis (every revolu- 
tion in this machine being performed by a man with 
very little labour in about half a ſecond of time) the air may 
be confider'd as divided into as many concentrical circumfe+ 
rences, as there are particles of air contain'd between the 
leaſt and greateſt circle ; conſequently, the centrifugal forces 
will be as the radii; that is in an arithmetical progte ſſion 
Let R = radius of the | ar circle be 3. 5 foot a 


1 radius of the leaſt circle 0. 75 
radius of 1 5 _ circle 2. 125 
R 8 3 
n 


N 2 N v 8 
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- ©,=the velocity, or ſpace,” deſcribed in the middle 

circle in a ſecond of time, upon ſuppoſition that the p26.21 
| performs 2 revolutions in a . 35 

of gravity 2216, x 


= the ſpace deſcribed by the action 
a ſecond of timo. 
It the ſpace that à particle of air receding from the centre 
would in a ſecond of time deſcribe by the action of the cen- 
trifugal force at the circumference of the middle circle. 


2 is; therefore, 25 = by Huygens's rule. Let 


G and c expreſs the force of gravity, and the centriſugal 
force at the middle circle, Since the ſpaces deſcribed in t 
ſame time by the action of 2 forces are as thoſe forces, 8; 


5:4 G:c, and © =6, and ſubſtituting in this expreſſion 


v v2 RT. 
T inſtead of 3, we have g Sc; and putting E in- 


vG 


dl #, === =c. ati 
ſtead of its equa * Fix 6. So that the ratio of 


gravity to the centrifugal force, at the middle circle, js that 


vv 2 f 
of end ye net” NE : 50 ge; BAY 


7 
multiplied by the number of the revolving circles R y 

wes for the preſſure of the column of air R — r proceeding 
2 gravity KR — , and the preſſure proceeding from tbs 


R—=7 x 4 
centrifugal forces N I wherein R — r being a fac- 
r 

tor common to both may be thrown out of the expreſſion: 
And fnce the velocities produced from different prefſures 
are as the 8 roots of the preſſures, the velocity which 
gravity would give from the natural weight or preflure of 

— 7 will be to the velocity which the ſame column would 
have from the preſſure occation'd by the centrifugal force, as 


1, or 1 to 22 k 
* 4 R rs * 
Laſtly, fince the velocity proceeding from the action 
vity upon a column — R — x is ala ays a known quantity; 
it may be call'd = 2 (in this caſe equal to 15.38 foot per 
cond) and conſequently, the velocity proceeding from — 
tx 
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triſugal force will be a X / === or 4 u 1 

| FNR D. 
+ That is, 4 this "0 15.38 * 26.7 N 

1 Erxs man; v 4-25 * 16.4 © 
49-67 foot per ſecond, And if we add to this the velocity of 
the outer circle, in the of which the air elcapes 
which in the ſuppofition we made of 2 revolations in a ſecond. 
of time) is 44 foot per ſecoud, we ſhall have it = 94.65 foot 
per ſecond. 

N. B. This calculation ſu the bore of the ſucking 
pipe ſufficiently great to furniſh as much air as would eſcape, 
according to this velocity: But in this machine the ſucking 


ipe being no ter than the ajutage or blowing pipe, the 
hen proce ing from the reelliite accados'd By the cen» 
force, 1 from the velocity in the tangent (which / 


tri 
may be repreſented by a column of air of ſufficient height 
to fre the velocity of 93.67 foot, which is 145.382 foot) 
muſt be divided into 2 equal parts, one half employ d in 
ſacking, and the other in blowing; therefore, the half of 
143-882 foot, which is 72.941 foot, will gy 09min the height 
of a column of ait, that would occaſion the ſame preflure, 
with which the centrifugal force and the circular motion act 
in this machine; and a column of this height producing a 
velocity of 68.5 3 foot Hor ſecond. This number will expreſs 
the velocity with which the air is ſuck d into the wheel; and 
the ſame number will likewiſe expreſs the velocity of the air 
out of the blower, proceeding from the centrifug force, and 
the circular velocity of the outer circle, which 1s the real ve- 
locity of the ſtream of air out of the blower of this machine, 
viz. 68.53 foot per ſecond ; which is at the rate of a mile in 
about 55 ſeconds, or about 7 miles in g minutes. 


The Uſes of the foregoing Machine; by the ſame. Phil. 
Tranſ. N“ 437. p. 4). 1 

O NE of theſe centrifugal wheels is fixt in as room above 
the Houſe of Commons, to draw away the hot ſteam ari- 

ing from the candles, and the breath of the N in the 
houſe; when it is very full, in warm weather; as alſo after 
wards to drive in a — of freſh air, to ſpread uniformly 


all over the houſe, by coming in at the middle of the cieling. 
Befides 


"Beſides the uſes of this machine for fick rooms and priſons, for 
warming, cooling, or perfuming any chambers at a diſtance”; it 
may alſo ſerve in a man of war, to take away the foul air between 
decks, occafioned by the number of men in the ſhip, and to give 
them freſh air ina few minutes. In every part of the veſſel every 
foul hole may be rendred wholeſome, and even the ſtench and foul 
air from the ſurface of the bulge-water may be carried off. As 
to mines, the machine muſt prove of excellent uſe. For, as 
the damps, (either fulminating, which tak ing fire, deſtroy the 
men and ruin the works, or arſenical, which kill by their poi- 
ſonous nature) are ſome; ſpecifically lighter, and ſome ſpeciſi · 
cally heavier than common air; this centriſugal wheel can in a 
little time drive down air thro' wooden trunks, or launders, of 
7 inches bore, in ſuch quantities into the deepeſt mines, as to 
cauſe all the light dawp to come out at the top of the pit; 
or by only altering 2 ſliders, ſack away all the heavy poiſonous 
damp, whilſt wholeſome air goes down from above ground into 
the pit, ſo as to fill all the, ſubterraneous caverns with freſh, 
and wholeſome air. A I 

Likewiſe a t many of the difficulties, wh ich attend the 
carrying on ſubterraneous paſſages for the conveyance of water 
from. mines (call'd ſoughs, adits or drifts) may be remo d by 
belp of this Wheel: For, the freſh air may be driven in a 
very little time to the place where the men are at work; tho! at 
the diſtance of 2, 57 4 miles: and therefore alſo to any in- 
termediate ſpace: Whereas the practice now is, either to make 
a double drift with communications between the two for the 
circulation of the air, or to fink ag ſhafts or . pits 
from the top of the hill over the adit ; bath which methods 
are very expenſive, and will, (the doctor doubts not) upon 
trial, be out · done by the application of this machine. 


The caſe of a cataleptic Woman; by My. Richard Reynell. 
Phil. Tranſ. No 437. p. 49. * 

NE Anne Bullard, a Servant maid, about 21 years of age, 

had for ſome time been irregulat in her menſes, and very 

much a fflicted for the loſs of a friend. July 19. 1730. ll 
complained of a pain in her head, fickpeſs in her ſtawach, with 
a general diſorder; and ſhe took Gaſcoign's powder for a 
ſweat: Next morning about 9 o'clock, ſhe was found in bed, 
ſenſeleſs, ſtiff, and void of feeling, with her eyes nut. When 
Mr. Reynell came, he found her in a true cataleptic fit, ſenſe- 
leſs, 
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leſs, without motion, her limbs very "Riff but warm, and hot 
eaſily bent: But in whatever poſture any limb was put, 
it continued in the ſame, whether ered or rec lin d: Her ge- 
ſpiration was good ; but her pulſe lou, and irregular: She 
had no catchings nor convulſive motions; but could, by no 
means, be brought to herſelf, A vein was opened in the drm, 
and 12 ounces of blood taken away: ſhe bled freely, and 
came a little to herſelf, but could not ſpeak. He then gave her 
the following draught.” Rr A. Menth, Rate, Bryon, Cn. as 
vj, Sal. volat. Corn. C. os Sacchar. 'albiff, Dij f. hau. 
and 5 ſpoonfulls at pleaſure of the following Julep. RA Pig. 
Rur#, Mont b. aa ij. 2 Brion. Co. Nephrit. aa iſs Tins, 
Caſtor. 3y. Sacchar. albiſſ. 4. J. H Fulapium. Ia a few 
hours ſhe came to herſelf; and upon r ee ſhe knew 
how: ſhe was taken Nene that 1 0 had been reſtleſi 
and uneaſy till about 4 0 in the morning, when ſhe be- 
lie vd ſhe fell into the diſorder ſhe: was found in; but remem- 
ber d noth ing that had happened beſides. She r 
a dizzineſs in her head, with a violent pain in the ſũre · part of 
it, fickneſs at her ſtomach, and ſhe was a little frreriſn. He 
gave her the following vomit at 4 Glock in the Aster 
noon. - R. Ag. Cardui benedict. 3j. Pulv. ipecacuanb. N 5 
Virriol. alb. depurat . gr. vi. oxym. cillit. Sli. f. hau. The 
vomit work d kindly, and ſhe 1cem'd reliev'd by it. About i 
o clock in the evening another fit returned, much in the ſame 
manner as before ; but ſhe ſoon came out of it; and thenſhe 
took the draught with the volatile ſalt of hartſſiorn, as before 
and he applied a large bliſter to her back, and two mort 4 
her arms: About 9 the ſame evening. ſhe had a ſtrong; coovul 
lon fit, with catchings, grinding of the treth, and a great tre- 
mor, neither of which ſhe had beſure: She had a' ſtool, the 
preceding night, but none that day. He gave her the follow 
ing draught at night going to reſt. R. Tinct. Hier. cum wino 
fac, 3y/s. Ag. Ment. S ej. Sp. Lauend. Co. 5/5. f. hauſt..and 
continued taking the 1 with the volatile ſalt, c. 
every 4 hours. y iz, ſhe been light · headed all night, 
with, lite or no reſt; the bliſters were dteſſed, which dilcbarg'd 
plentifully, and the tincture had given her three ſtools in he 
ght, which had made her a little) faiat ; her pulſe was dd 
and her water pale. He ſaw her in the evening, when ſhe had 
llept, pretty. well, aſtet which ſhe! ui refreſſi d ; the pain in 
her head but little, her ſtomach eaſy, and he found her inexery 
reſpect better, The draughts were continued every 6 hours, 


104 MEMOIR S8S- of he 
and when faint or ill, ſhe took of the above mentioned julep. 


why £5, in the morning he found her head eaſy, her water 
coloured : She was allowed broth and food of caſy di- 
22 p in the 


draught with che volatile ſale, &c. at n 
leer Re. 


at 
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without q fit ; upon cutting 

arm, ſhe fit, in which ſhe continued near two 

N but to herſelf and was well that evening. 
uly 29. 


was ted. uſt 6. the complained of 

bead, Geknels in — «uh and days 

had a ſhew of the menſes, and had vomited near 

r 
a r 4 ſacra, every night, or every 

ing to bed, as ſhe found it nece Re 

drops. R. Sp. C. C. apt. Siij Tincf. Hulleb. nigr. 

a day in cammomile tea. She took theſe 

weeks, which anſwered expectation, and ſhe 
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> been a des pruct. lib. 1. crye Ways," that w 2 
ſis is a caſe fo rare, that it is ſuppoſed hardly one 2 85 
74 Büſbdred has ſcen « eatileptic pale ;\ therefore the HiRto- 

ya ofa catulepfis, whey it happen "bs cxrefallycts! bender dns 
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4 Account of the Operation of the Fills; 7 


- Dr. Francis Joſeph Hunauld; Phil. Trasi. poo os 


R., Hung remarks} that the intention in che operating 
"of the 4 lac he. dle in deſtto in the 8 1 
and 2 Drymialis, t Nie“ Chick the f . 
o the noſe, is to 8 a new paſſage thither, U he 
le ict artißcialſy wade: og her Vn th bücler t to Ke p'the 
6des of This hole alundet "ro prevent ie ling up; chte kent 
the fleſh, which fotrns Its circumference, Had, an n 
4 7050 of tent walle of prepated ſponge; S. Fa 0 this 
1 ps 5 and '* continued fen d ce N 
thitandinig this Keen it . but t ny char the 
228 Totes 'of ” Keep) ee 10.45 r then with 
fach cat, flow over the Fo id, 28 ration, 
and occafion a weepibg, URN e beser . 
1t a, : afy to prove, "that" choſe very Hel YR g 
1 the ori to male the er e the nolk, 
penerall cauſe of * 1” Por by 


nal, that 2 Nh E the 225 into r u / 
by ts a com te 18 S —.— hd callous ; 
ett ts Nala mall, it i pi 
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of ficſh during the drefſin e Fiber f Te 12 
cient to ſtop up ſuch ſleoder duct. In fe, thoſ eh eagle 
thto” which nothiog paſſes Tot A mgfith two, that thi drefffiigs 


that icheckions art ſometimes ade this the panktu Trbry- 

force of hett njrAlbjy wvertethes 
thaſe refiffances, which oe cafe, char me teh thi teure 
"VOL. X. 3 0 into 
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into the . umme. is not in a condition wo get the 


to it appears from the, detail of the accidents enumerated, 
and which generally happen, more or leſs, that while theartift 
is endeavouriog to preſerve a clear paſſage for the tears into the 
noſe, he — without age hgning it, 0 ſtop the entry bf the 
upper part of N id canal. way to avoid part of theſe 
accidents, and keep open — new. 1 the eye tothe 
noſe, is preciſely to do nothing. This is _ 3 (his 
confirm , and That Ys "wy ent will en giv 


+ #89 


2255 . the, rs le: ki 2 At is moreover ob- 


beg lachr ymalia, Chic in 1 * ——.— 
the eye, t well as into ol puncta 
fits, eye. 25 aſcent of liquors, ip capi 


ia of | aj 

4 Nate ru 
el, might be propoſed - explain this laſt E. One might 

e in ſome N ſtances imagipe that the road which 


the renry Keeps fr pls, from the exe meg. the noſe to be a f- 
phon, 1 what ſhort leg . into two. Theſe two ſimple 
ideas, however, are gbt ſufficient to account, for the phena- 
. menon under 2 The. following rationale ſeems to 
[the Dr. quite as ſimple, and more.accurate. 

The ae preſent at the. orifice of all the duds, which bave 
"any communication . the rraches, is by its proper wei 
Rr rk mer . w when _e teſiſtance ba to 
f 


4 5 during inſpiration, it s thro” t 
25 and iy it 1 5 ſe enters the 593 lac hryma- 
2 neceflarily carry aloog, with. it, towards the 
. and hen {mall canals, . the moiſture that 
4 vrtace of t 2 of the eye, as it mixes with 
18k 8. Fe is ad * already Y perceive, that in order 10 
pre ſerve to the fegts tel new 2 . artificial road into the noſe, 
one need only commit the hole care to the continual. paſſage of 
or air and Ar. ke is well known in furgery, that it is very 
cult, not to n ible, ta effect à re · union in a pait 
_ that ſerves as an emunctor [ro a liq vor conſtantly 2 ei 
Non, let us.cxamine, if nature Slope can 
-- bythe operation. It will nat be i imagived, that the hl Ae 
* ARGS lamins, ſo thin as ve 05, WNgHES, a e quan- 
015 20 / wy 
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air will by its greater I gravity, temove it out of its 
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juice can work dut to ſtop it up. The per- 
— rymalis are —— to think! 
repair, of themſelves what they had Joſt» 
Nor will it be believ'd, that the membrana pituirarsa can euſi - 
ly fill up the hole made in it. | Theſe are the parts: con 
cerned in the operation + But even if they be granted to be 
more diſpoſed. to a re production than they really are, ſtill the 
air and tears will always be able to preſerve themſelves a paſ- 
. deftroy'd. the Jacens. lchrymair 
Wherefore, . havi dt Accus mais 
and os unguis, inſtead of avoduchg an extrancous body cuapa · 
ble of making the orifice of the ſmall common canal into the 
Ductus lachrymalis become callous, and of drawing on a 
ſuppuration, the communication between the noſe and the eye 
muſt be left entirely diſengaged ; and liberty by this meam be 
given to reſpiration, to both the air „and the air 
mixt with the tears, to paſs continually through it. 4147 
In fine, the action of theſe fluids-may be aſſiſted by the ap- 
plication of collyrium's, and by —_ vent injections into 
the pundta lachrymalia 3 which, common eſſects 
that may be naturally expected from them, will contribute to 
— the juice, that re- unites the wound made in the skin, 
over ſtieightning the canal. © 92 o 
The Cauſe of the general Trade-winds z by Mr. Hadley, Phil. 
| Tranſ. N“ 437. p. 38. „ 75 dee 
R. Hadley thinks the cauſes. of the general trade · winde 


a. 


- 
kh. # 
- 


| not to have been fully explained by any of thoſe: wha 
wrote 


rote upon that ſubject, for want of more particularly and di- 
ſtinctly conſidering the ſhare the diurnal mot ion of the carth 
hath in the ion of them: For, tho' this has been men- 
tioned by ſome the cauſes of thole winds, yet they 
have not proceeded to ſhew how it contributes to their produc- 
tion ; or elſe they have applied it to the explication of theſe phe- 
nomena, upon ſuch principles as will appear upon. examination 
not to be ſufficient. - 51 ; | 

That the action of the fun is de by cauſe of theſe 


winds, all are agreed ; and that it does it by cauſing a greater 
rarefaction of 5 air in n E which its 2 * 
ing perpendicularly, or nearly ſo, uce a ter degree 

heat there than in other p 3 by which 7 *r be · 
coming ſpecifically lighter than the reſt round about, the cooler 


place 
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* ſucceed into it itſelf, and make it rife ' wpwerds, 
4t:lecms this rarcfaftion will have no other eſſect thats to 
ennie the air to fuſk-id from: all parts into the part her it 
is moſt rarefied, eſpecially from the north and ſouth, here 
the air is cooleſt, and nat more from the oaſt than the welt, 
as id commonly ſuppos id: So that ſetting aide the diurnal 
motion of the earth; the tendency of the air would be front 
cycry fide towards that part, here the ſun's action is moſt 
intenſe at the time; and ſo a N. W. wind be produced in the 


morning, and a N. E. in the afternoon alternacely, on this 


fide of ibe parallel of the ſun's declination, and n 8. W. and 
8. K. on the other 961 by. Janet 
That the perpetual mation of the air towards the weſt ea - 
nat be deri d merely from the action of the fan upon it, ap- 
pears more evidently from this H the earth be ſuppos d at 


reſt, that motion of the air will be communicated to the ſu- 


perficial parts; and by little and Hitie produce a revolution 
of the whole the ſame way, except tbere' be the ſame quan- 
tity of motion given the air in a contrary direction in other 
parts at the ſame time, which is hard to ſuppoſe. But if 
globe of the earth had before à revolution towards the e 
this by the ſame means muſt be continually retarded: And 
if this motion of the air be ſuppos'd to ariſe ſtomi any action 
of its parts on one another, the conſequence will be the ſame. 
For this reaſon it ſeems neceſſaty to thew, how theſe phens 
mena of the trade-winds may be cad, without the pro- 
Auction of any real general motion of the air weſtwar 
'This will readily be done by taking in the con6deratian; 
the' diurnal motion of the carth : For, let us ſuppoſe the au 
in every part to keep an equal pace with the earth in ita di- 
urnal motion; in which caſe there will be no relative motion 
of the ſurſace of the earth and air; and conſequently; ns 
wind: "Then by the action of the ſun on the about 
equator, and the rare faction of the air proceeding therefrom, 
let the air be drawn down thither ſrom the N. and 8. parts. 
The parallels are each of them bigger than the other, as 
they approach to the equator, and the cquator is bigger than 
the tropics, nearly in the proportion of, 3000 to gt7 and 
conſequently, their difference in circuit about 2085 miles, 
and the ſurface of the earth at the equator moves fo much 
faſter than the ſarface of the earth with its air at the tropict 
From which, it follows, that the, ait as. it moves from the tro 
Pics towards the equator, having a lets velocity than * 


Atriv'd at thoſe 
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equator. From what has been ſaid, it follows, 
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of the carth is arrives at, will have a relative motion contrary 
to that of the diurnal motion of the earth in thoſe parts; 
which being combined with the motion towards the equator, 
2 N. E. wind will be produced on this fide of the equator, 
and a d. E ow tb other. Tbeſe, as the atr comes genre to 
the eq uatoc, will become ſtronger, and more and more 
eaſterly, and be due caſt at the equator itſelf, according to 
experience, by reaſon of the concourſe of both eutrents | 
tho N. and 8. here its velocity willlbe at the rate of 208} 
miles in the ſpace of one revolution of the catth'or natuta 
day, and above 1 mile and in a minute of time; which is 
eater than the velocity of the wind is ſuppos d to bein the 
5 ſtorm, which, according to Dr. Her bam s obſesva- 
tons, is not above 1 mile in a minute. But it js to be con- 
fider'd, that before the ait frotm the tropics can attive at the 
equator, it muſt have gain'd ſome motion caſtward from the 
ſurface of the earth or fea, whereby its relative motion will 
be diminiſh'd, and in ſeveral fucceflive circulations, may be 
ſuppos d to be reduced to the ftrength it is found to be 
Ihus Mr. Hadiey thinks the N. E. winds on this fide of the 
equator, and the 8. E. on the other fide, ate fully accounted 
for. The ſame. principle as neceflarily extends to the pro- 
duction of the weſt; trade-winds without the tropics ; the air 
rarefied by the heat of the ſun about the equatorial parts be 
ing remov d to make oom for the air from the cooler parts, 
muſt riſe upwards from the earth 5 and as it is a fluid; it will 
then ſpread itſelf abroad: over the other air; and fo its mo- 
tion in the upper regions muſt be'to the N. and 8. from the 
equator : Being got vp at a diſtance from the "ſurface of the 
earth, it will ſoon loſe great þ 2a its heat, and thereby ac- 
aire denfity and gravity fuſficient to make it approach its 
urface again, which may be ſuppos d to be by that time it is 
parts beyond the tropics,” where the weſter] 
winds are found; Being ſuppos'd at firſt to have the velocity 
of the ſurface of the earth at the equator, it will have 4 
2 velocity than the parts it now arrives at; and thereby 
came a weſterly wind, with ſtrength proportionable to the 
difference of velocity, which in ſeveral revolutions will be 
reduced to a certain degree, as is ſaid before of the eaſterly. 
winds at the equator, And thus the air will continue ro cir- 
culate, and gam and loſe velocity by tutns from the ſurface - 
of the earth or ſea; as it approaches to, or tecedes fromthe 
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1. That without the afliſtance of the diurnal motion of the 


fall down; yea, people were 
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earth, navigation, eſpecially caſterly and weſterly, would be 
very — 4 and > no the whole circuit of the earth 
rhaps be imprafiicable. Lo 1- 

2, That the N. E. and 8. E. within the tropics muſt be 
compenſated 12 much N. W. and 8. W. in other parts; 
and generally all winds from any one quarter mult be com - 
— by a contrary wind ſome where or other; otherwiſe 
9 change muſt be produced in the motion of the earth 


round its axis. 


An Account of the. ſeveral 2 which haue ba 
Ded in New England, ſince the firſt Settlement of the 
gliſh in that Country, eſpecial, che 2 Eartbquake 
Ock. 29, 1727; by I Hale ranſ. N“ 43. 
p-. 63. 14 


Tar. ue England is ſubje&t to carthquakes-is cer - 


A tain; and we have had frequent accounts of it, ſince 
the ficlt ſettlement of the Znghfs there, which is about 100 
cars. preceeding 1727. The firſt and moſt confidetable 
Me, Dudley finds in hiſtory, and which ſeems to have been 
much like that on OA. 29, 1729 (vide likewiſe an account of 
this laſt in Phi. Tranſ., N 409. p. 124.) was on the ad of 
June, 1638. This is ſaid (by the author, a Gentlemen of 
character and probity) to have been a great and fearful 
* earthquake : It was beard, before it came, with a rumbling 
* noiſe or low murmur like unto remote thunder; it came 
from the northward, and paid ſouthward ; as the noiſe 
6 4,66 une _, 8 earth began 2 quake; and oo 1 — 
« length with that violence, as caus' ters, „Oc. to 
aid of — 4 — the 

* ſhock was ſo violent and great, as that fotne being without 
doors could not ſtand, but were fain to catch hold of poſts, 
Ee. About half an hour after, or leſs, came another noiſe 
+ god ſhaking, bat not ſo loud nor ſtrong as the former: 
Ships and veſſels in the harbour were ſhaken, Cc. In 
1658, there was another very great earthquake, but no par- 
ticulars related. Jan. 31. 1660 there was a great earthquake, 
Jas, 26, 1662, about 6 o'clock at night there happened an 
earthquake which ſhook the houſes, caus'd the inhabitants to 
run out into the ſtreets, and the tops of ſeveral chimneys fell 
down. About the middle of the ſame night there was ano- 


ther make; alſo in the morning following: the earth ſhook 


again. 


* 
— 


0 WW SS 4. 


— — LL. 4 


= OE BS WY + T ww 


= 
- 


Roy AL -; SOCIETY. 7.) 111 


in; In 1665, 1668 and 1669, the earth was ſhaken ; 
ES have alſa had ſeveral tremors. of the earth, 
but not very conſiderable, till the. terrible earthquake 
Oc. 29, 1727, which terrified, and amazed the, inhabitants 
from one end of the country to the other, As to the wea- 
ther that preceeded it: Our inter in January and February 
was very moderate, and excepting a few, cold days, the wea- 
ther was pleaſant, and no great. froſt in the ground, ' In the 
beginning of March there was à great deal of ſnow, and 
ſome. cold weather, which ſoon went over; and on the zith 
15 minutes after 4 ,o'clock, the ſun was eclips d about 3 di- 

„cas NCAr as N. Dudley could determine without an in- 
| nerds after which to the end of the month there was 
pleaſant weather, rain at times, and once thunder and light- 
ping. 2 for the moſt part had fair pleaſant ſpring wea- 
ther, and a plentiful rain in the beginoing and lattet end of 
the month. The beginning of May was allo pleafant wes 
ther ; the 9th, 10th, and 14th, a great deal of rain. the 18t 
a white-froſt.; 24th and 2 th cold weather ; from that to the 
end of the month _ . The beginning of June the 
ſame; abundance of thunder and lightning at times during 
the wal month. In ly alfo, tho we had ſome ſhowers in 
different places, yet in general it was a 1 dry ſeaſon, 
and a great deal, of thunder and lightning allo this month ; 
the 3 laſt days of it ſo enceſſive hot, that there was no-work- 
ing or travelling by Gay, or fleeping by ute. The begin- 
aing of Augeſt was alſo excecding hot, ad in, patticular the 
r 


* 


day at night from the evening to midnight ue had a con- 
tioued coruſcation or lightning all round; the horizon ; the 
like ſcarce ever remembred; it was really terrible; tho” the 
thunder was not ſevere. Dry weather continued to the 10th, 
and then we had a 3 rain all over the province, but 
our hot weather held on to the end of the month; and ki 
about the middle of Seprember we had very hot weather : 


that take it all together, Mr, Dudley never knew.ſo much hot 
weather in any one ſummer in his time. On the 16. Spe. 


we had ſuch a violent ſtorm from the  north-eall, as was ne- 
ver remember'd, for the fiercencſs. and ſtrength of the wind; 
it blew down bouſes, barns,. and a vaſt number of trees in 
the orchards and woods; there alſo ſell a great deal of rain - 
at the ſame time. In the month of October, preceding the 
carchquake, there was a. pretty deal of cold weather; on the 


23d a great deal of rain with a ſoutherly wind z on the . 


112 MEMOIRS V 
at night, a hard froft ; on the 16th winteriſh/ weather, and u 
lirtle now; the agth cold; the wind at notth- weſt; the 29th 
the wind at notth-weft, the“ little of it, but cold: in the 
evening quite calm and a clear K. 
By. this mort journal of the Cee: the learned will be 
rr ye er to I Os "yy _ 
might iſpos'd to, or prep! we earthquake 
fallen, d, fr, by a long 1 drought and exceſſiu 
heat, whereby the earth became more porous, ant! abou 
with exhalations or inflamed vapours, and which after ward 
being ſhut up by the ſuecceding great rains and froft; and 
thereby hinder d from an ordinary and cafy 1 7 hto the 
pores and common vents of the -carth, work'd ſo much the 
more terribly and forcibly on one another. Bur philoſophers 
not being hitherto agreed on the nature or certain cautes of 
earthquakes, Mr. Dudley comes next to enquire what ſort of 
carthquake that on Oct. 29. was, . „ ee 
Gilberrus Jaccheus in his Tiſtitut. phyſics, cap. rerræ motiꝭ 
diſtipgutſhes carthquakes into 4 ſpecies ; wherein he agrees 
with Ars/torle and Plim, according to whom the firſt ſpecies 
is a hake or trembling; and by them liken'd ro che ſhaking 
fit of an ague. Mer. Dudley could not hitherto hear of any 
breach or opening of the earth, thro' the: whole extent of 
this carthquake. It was ſaid by ſome that were abroad, 
that the carth ſcafibly roſe up, and fo ſunk down again ; but 
he much queſtions the truth of it: For, had there been any 
ſuch ſuccuſiten to raife the carth to any conſidetable height, 
rhe houſes would certainly have tumbled down, or the exh4- 
lation have forced its way by ſore breach. Nor was out mo- 
tion of the earth what Ariſtotle and Pliny call a pulſe or an 
intermitting knocking, but one contioucd ſhake or trembling; 
and thercfore, NS bo ranked under the firſt ſpectes, vis. 
a tremor or ſhake, without altering the poſition of the earth, 
and left every thing in the ſame ſtate in which it found them, 
except the falling down of the tops of ſome chimneys, ſtone 
walls, c. without doors; diſhes and ſome other things with- 
in doors; as ſhall be taken notice of farther on. 
That this carthquake was of the firſt ſpecies is alſo prov'd 
from the found that accompanied it; fince tremulous and vi- 
brating motions are proper to produce ſounds, which brings 
Mr. Dudley to the third particular, viz. the noiſe or ſound 
that accompanied, or immediately precceded this earthquake. 
This, indeed, was very terrible and amazing ; tho? he is apt 
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to think it was thought more confiderable by thoſe within 
doors, than ſuch as were without in the open air. Some 
took this noiſe for thunder ; others compar'd it to the 
rattling of coaches and carts. upon pavements, or ' frozen 
ound, One of Mr. Dadley's neighbours liken'd it to the 
ooting out of a load of - ſtones from à cart. under his win- 
dow. For Mr. Dudley's own part, being perfectly awake, 
tho' abed, be thought at firſt his ſervants; who lodged in a 
rret over his chamber, were haling along à trandletbet :; 
t, in truth, the noiſe that accompanies an earthquake 
ſee ms to be ſenus ſui gonerit, and. there is no deſeribing it. 
This noiſe, as amazing as it was in an inſtant of time; 4s 
one may ſay, was ſucceedod by a ſhake much more terrible. 
His houſe, which is large and well built, ſeern'd to be 
ſqueea d or preſs'd up together, as tho 00 Terews had been 
at work to throw it down; and ſhook not only every thing in 
the houſe, particularly the bed under him, * the building 
itſelf, and every part of it ſo violentiy for the time, that he 
was really in grcat fear it would have tumbled dows, and 
his family periſh'd in the ruin. But thro' the good provi- 
dence of they recei d no harm. * 7 | 

As to the degree or greatneſs. of the ſhake; this will be 
beſt known from its effect. Mr. Dudley has already men- 
tion d the falling of the tops of chimmeys, diſhes from ſhelves, 
China ware, Cc. doots unlatch'd, bells jangling, beds trem- 
bling, chairs moving, Cc. A country farmer told him, lie 
had 40 or 50 rods of ſtone wall thrown down by it: And 
tho' theſe effects be not very conſiderable, yet he cannot but 
be of opinion, that this carthquake for its ſpecies was as 
violent and terrible, as any we meet with in hiſtory: One of 
Mr. Dudley's neighbours, that was walking homie at —_— 
inſtant, told him, the noife firſt brought him to- a ſtand, an 

that during the ſhake, the earth trembled in fach a marner 
under him, that be was fo far from attempting to continue 
his walk, that it was as much a6 | he could do to keep upon 
his legs, and be expected every moment the earth would 
have open'd under him. Another that was riding home fays, 
that upon the 'noiſe the earthquake made, his horſe ſtood 
ſtock ſtil}, and during the ſhake; trembled to that degree, 
that he thought he would have fallen under him. The houſe 
dogs were likewiſe ſenſibly affected with the earthquake; 
ſome of them barking, others howling, and making ſtrange 
and unuſual noiſe. Nor was the carth alone affected with 
Vorl. X. 3 P th 
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this ſhake, but tho ſea alſo in the. harbours, and the ſhipping 
ſmall and great much mor d with it. Mr. Dudley, does not 
ſuppoſe it over happens that carthquakes of this kind, of 
any extent, are equal or alike, in, all places; and accordingly 
he finds by inſormation from the {cxcral towns, that rhe 
2 wor much more moderate in ſome parts of the country 
e e 
„„As to the time and duration of the ſhock : The Zoſton 
2 ix the time at about 40 minutes after zo o'clock 
at-night; Mr. Dudley watch was not ſo much by 5 minutes. 
The 1, of Nomember at midnight, which was 3 days after the 
earthquake; the moon changed. As to the duration of the 
ſieſt and great ſhock, Whatever others may publiſh, be can 
by no means ſuppoſe it exceeded the ſpace of a minute, if fo 
long g and after this in the ſame night there were 4 or 5 leſ- 
ſer tremors; and at, ſundry times ſince, the earth trembled 
in different-places,: even to the 13. of November, but without 
any coniiderable effects or extent, ng 
Ladys, a0 in the courſe and extent of the earthquake: 0 
Ton, the metropolis of New England, lies in Lat. 42 deg. 
25 min. N. and 4 hours 43 min; to, the weſtward. of London, 
as the n by Mr, rattle of New England 
and Mer. Had ſan of Londan; and making Zoſton à centre, we 
have a curtain account that this eartbquake was felt in Xenne- 
Ine exiver to the taſt ward, and at Philadelphia to the weſt- 
ward, ng league diſtant ſrom cach other upon a W. S. W. 
and K. N. E. courſe naar and no patt of the intermediate 
country, that Me, Dudley can und eſeaped the ſhake: 
The colenies of Rade Hand, Connecticut, and Necv-Jvrl, 
that lie between New England and: Penſpivania being all 
affected, tho not . particularly at Philadelphia, a 
Amall eck. A to the, oppoſite; live, or latitude, as we ma 
call, in, of the eatthquake 3 two noted iſlands to the tou 
cally. called Nantualet and Martha Vineyard, about go 
miles diſtan ſrom Satan (cho firſt ly ing about 12 leagues into 
the ſea, diſtant from. the main, land) had the earthquake. 
The  Engiifti-ſettlements, towards the north-weſt, which hi- 
#herto did, -potiexceed-, 40 or 30 miles from Boſton, bad all of 
them this earthquake very fenfibly ; and how far it might 
reach beyond them Canada, could not hitherto. be 
ſaid. this calculation Mr. Dudley believes it will be 
found; that this carthquake "was of a much greater extent 


than an; hitherto taken notice ef in hiſtory: Ay to the * 
*. T9 , 0 
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of the e, or where it firſt began he ebuld not hi- 
therto determine by all the informatiof he cbuld get: — 
they write from Noe Jaund, Connectiaut, New-York; 
Philadelphia, ill to the weſtward, that it was-between the 
hours of 10 and 11 at night. The ſamo is like wiſe armed 
from Piſcatagua, Caſcocbay, and Neune ve tiset, which are 
to the caſtward.: So that hitherto it ſeems to him that che 
carth, thro' the whole extent aforeſaid, was haken very 
near at the {ame time. Some of his neighbours are pofttivse 
that it came from the ſouthward; while others again ate 
firive, that where they were, ir came from the north; Far | 
this is not t& be wonder d at; Bnee a6 Mr. Dudley ſuppoſes, 
the ſabrertaneous channels or exverns;” thre hieb che exbals- 
tion patios are not in aui one 8 line bur 
ranc out, and ruining upon a inis of the compa 
ghet in ſuch a vaſt 0 land, 6 DYE - 22005 = 
A neighbotr of Mr, Dudley's that had a well 3g. ſoot deep, 
about 3 days before the eatthquake;-was furpris'd to Gnd 
his water, that us'd to de very ſweer asd limpid, Rink. to 
that eh that they could make no uſt of it, nor ſcarce 
bear the bouſe when it was brought in; and imagining chat 
ſome carrion was got into the well,” he:-fearch'dithe bestem, 
but found it Clear and $960, tho? che colour of the water was 
turned wheyiſh ' or pale. In about ) gas after therourth- 
quake, the water began to mend, and in g days mote it 
2 to its former ſweetnels und colour 228 
alſo credibly informed, that ſeveral prngs und gobd — 
place were ſome of them lower d, and thesis quite ſunk an 
Jost with the” catthquake. A CGetgyman ima tom about 20 
miles diſtant from Boon aſſured bim, that immediately 
after the earthquake, thete way ſuch a ſtink or ſtibng ſmell of 
ſulphur, that the family could ſcaree bear d be in the houſe 
for 4 conſiderable time that night. The like is alſo conſirm d 
from other places. Perſons of credit do alte ffüm, chat Juſt 
before or in the time of | the earthquake;” they” percenv'd 
fiſhes of light. A Gentleman of ' probity from Newbury, 
a town, ſituated between 30 and 40 miles te the N. N. E. of 
Boſton,” writes, that at 30 tds diſtance ſrom his houſe p there 
was a ſiſſure of the earth, and gg, ⁰ 2 curt. loads of f ae ſand 
th:own out where the proudd broke; and water boil'd out 
like 4 ipring, and mixing with the fand, made à kind of 
quagmite; but at the timé of writing his letter, wbich was 
the 21. of Norembry, the ſpring was become dry, and the 
On of ground 
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fin ches d up again. Since the receipt of chis letter 


Dulley underſtood, that the ground/ u here this ſand is 
rown a4 and found a Hout it for A confderable diſtance, is a 
lid clay for 20 or 30 foot deep, and nothing like ſand ever to 
be found thete before: 80 that the/exhalation forced this 
quantity of. ſand thro"-a very deep frarum of clay. He is alſo 
very well ſarisfied; that the earthquake was mort violent in the 
towhs to the north and north-eaſt of Zoſton, than in thoſe,to the 
fouthward' and weſtward ; and in ſome of them that at rocky, 
the earth ſhook but a few days after, . e $199 3H 
Extraardinary Ef of Lightning in | communicating 
whey > 3 by Dr. Clan Phil. Traaſ. N“ 43). 
N 0 
N Tradeſman of WHakegeld in Torkſbirs, having put up a 
great number of 5 and- forks in a ES ſome 
in caſes or ſheaths, and others not, of different fizes, and diffe- 
rent perſons mak ing, in order to be ſent beyond ſea; and hav- 
ing 171 — the box in the corner of a large room, there 4/4 
pen'd a ſudden ſtorm of thunder, lightning, Sc. by which t 
corner of the room. was damaged, the box ſplit, and . 
many Knives and forks, melted, the ſheaths untouch' d. Tb 
owner emptying the box upon a counter where ſome n- il lay 
thoſe who took up the knives that Jay vpon the nails, obſery'd 
that the knives took up the nals. Upon this all of them were 
tried, and found. to do the: Tame, nay, to ſuch a degree as to 
take up large nails, packing needles, and other iron things of 
conſiderable\ weight. Needles, or other things, placed upon a 
er diſh, would follows the kniſe or fork, tho held under 
"the diff, and would move: along, as the knife or ſork was 
mov, with ſeveral” other odd appeatances, one of which 18, 
that tho' you beat the Knives red hot, yet their power is {hill 
the ſame when cold. 13 er 
How the knives and forks came by this magnetie- virtue, 
or lightning thogld be capable of communicating ſuch a 
virtue? 1 nn, | 7 1 03 (8; 496 
A farther Autoum of the extraordinary \Effets of the ſam? 
| — % Wakefield by the ſame. Phil. Tran. 
* 437, Pp. 75. *. fy 5 
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| E . 8 ſtorm of thunder and lightning happen'd the latter 

end of uh, 1731 add not only broke the glaſs and 
. iron frames of the croſs chamber windows, but at the ſame * 
duns | ip it 
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ſplit ſowe ſiadgs in che corner of a wopd bote J. and. Palin 


into 4 tom, Hkewiſe fpiit 4 large deaf box; which Avod in 


the ſouth corner of "the oom, Whete the 1 hilly eoger't, and 
diſpers'd a great many, dozen of Knives and forks, 
pur up in the bob, alf over; the roomu. ; 
Some of the knives ant forks were melted, others ſnapped in 
ſunder; orhers had their hafts: burnt ; erg their ſheaths ei- 
tber ſinged or burnt; and qthers not. But what was moſt 're- 
markable; *was, that upon "laying them on a commpter, where 
there were iron mails 2 was obſerv'd, that when 
2 of them were taken M here bung a vail, x ring Fu 
oß each of them aſt of them were tried, and found 


to dot ſame, 


One of che knives tho' made uſe of for almoſt a hear and a | 


balf to all mamer of porpoſct, yet ſtill retain'd the magnetic 
virtue to am extraordinaty degree r | 
Fig. 4. Plate IV. repreſents an horizontal plan af the room, 
box, and (knives, and direction of the lightning 3 A the ſautm 
angle of the room; B the direction of: the lightning; G. che 
polar or magnetio line: D/ the box with the knrves, lying in 4 
direction parallel to the longer fides of the bos. tt 


g OY the knives  and-forks lying in fuck 4 Jirection 
as citner 


to coincide; * or” make but an acute angle with tHe 
magnetic line, might any; ways contribute to their ſrübibin 
this magnetic virtue ; ſince a bat of iton, placed in uchi a dl. 


rection, thall' in a lirtle time teceive à tranffent polarity 3 and. 


if in contigoe & long time'in chat poſition, fx d und perma- 
e Ld CO ao be 
| Whether the knives ànd ſorks lying in ſuch 4 poſit ion, 
„0 violently heated by the 29 * e as 
cos, Mtbngly imbibe this magnetic virtue: | Stnce a 
bar of iron heated and placed in a certain direction to coo), 
will ſooner imbibe this power than in the {ame diretiag/cold ? * 
' 0 The polarity of the compaſs hay bet alrer'd by 1 
ning 4s may be ſeen in the Phitoſcpbicul Tranſattions # Now 
how ſhould lightning be capable of communicating ſuch a 
power in this caſe g ſince it is plain that it has taken it awayun 
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The Deſcription_and Uſe of an arithmatical Machine, in- 
vented by M. Chriſtian Ludovicus Gerſten. Phil. Tranf, 
%o 12) 4 '.. 2 On 
8 R Samuel Morland, for ought M. Gerſtern knows, - was 
the firſt ho undertook to arithmetical opera- 
tions by wheel-work. To ths he invented two machines 
one for addition and ſubſtract ion ; the other for multiplication, 
which be publiſhed in London in 1673, in ſmall twelves,. He 
gives no more than the external figure of the machines, and 
thews the method of working them. But as by this every ons, 
who has any skill in mechanics, will be able to gueſs, how the 
internal parts ought to be contriv'd ; fo it cannot be denied, 
that theſe are two different: machines, independent of each 
other ; that the Taft, which is for, multiplication, is nothing 
other than an application of the Neipperian bones on flat 
moveable diſks 5 conſequently, that his invention alone is not fit 
to perform juſtly all arithmetical operation. 
Aſter Sir Saruct, the celebrated M. Leibnitæ, 8. Polen 
and M. Leupold took this undertaking in hand, and attem 
to perform it after different methods. | "Pad 
he firſt publi ſhedꝭ his ſcheme in 1909, in the Miſcellaues 
Berolinenſia; but then he only gave the outward figure of 
the machine. © 8. Poleni communicated his, explaining; at the 
ſame time its internal conſtruction, in his Miſcellanea of the lame 
year 10. M. Lewpold's machine, together with thoſe of M. 
Leibnitz,/and 8. Poleni were: inſerted in his Theatrum arith: 
metico-geometricum; publiſhed: at  Zeipſick in 1727, after the 
author's death; yet imperfect, as is owned in the book; 1tlelF. . .. 
Beſides theſe, M.Gerfter learned from ſeveral French.journals 
that Charles Paſcal invented one, which however he never had 
the fight of. deſcription of this machine is ſince publiſh'd 
by M. Gallon in his collect ion of machines and inventions, ap- 
proved by the academy of ſciences at Paris, (publiſh'd 10 
French at Paris, An. 1735. in quarto in fix tomes) in tome LV, 
p. 13) 3 and likewiſe-another by M. Ze/pine tom. IV. p. 13 
and three mote by M. Hullerin de Boiſti ſſaudeau, tom. V. 
P. 103, 117, and 127. * . N 11) tad 
M. Gerſten took the hint of his machine ſrom that of 
Zeibni ta, which put him upon think ing how the or 
ſtructure might be contrived : But as it was por poſſible, for 
him to hit upon the original ideas of that great man, an exact 


enquiry into the nature of arithmetical operations * 
x bio 
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him at laſt with others, which be expreſs'd in a rough model 
of wood, and ſhew'd to ſome patrons and friends, who encou- 
raged him to have another made of braſs. But the want of an 
arrificer, able enough to execute his ideas, made him dela 
it till 1725, when he ſet about it, and finiſhed the w 
work, fitted to a reckoning not exceeding 5 places. And in 
December of the ſame year he laid this machine before the 
Landgrave of Heſſe-Darmſtadr, and the hereditary prince his 
ſon, to whony he demonſtrated the mechaniſm of the whole in- 
vet ion. ; l 8 WM 4 " | " 
He owns that the grac ious reception it met with from both 
their highneſſes, as well as the 'expreſs recommendation of M. 
de Niegor, one of the 22 privy council, would have been 
werful indueementi ſor him to have publiſhed an account of 
is machine ; but for the uncertainty he was under, whether 
poſſibly M. Leibnitz's machine had not been brought to its 
ſection 3 in which caſe there is no doubt but the operation 
of his machine, if it would really perform what is promiſed in 
the deſcription, would have been eaſier than M. Gerſten's; and 
conſequently preferable to it, provided its ſtructure did not 
prove too intricate, nor the working of it take up too much 
time. en 9900114 
But now being certain, that none of M. Leibnitæ's inven- 
tion has yet appear'd in ſuch a ſtate of perfection, as to have 
auſwer d the effect 'propofed; and that theſe of M. Gerſten 
differ from all hols mentioned above, fancying at the ſame 
time, that ſuch as underſtand mechanics, will find it plain, 
ptacticable, and exact, in regard to its various effects, he 
makes no ſcruple to publiſh this invention, the product it is 
true of bis younger years,” with the ſeveral amendments he 
r added to it; The particulars of which are as fol- 


There are as many ſets of wheels and moveable rulers as 
there are places in the numbets to be calculated, Fig. r. 
Plate V. repreſents three of them, by which one may eaſily 
conceive” the reſt; A A the firſt ſyſtem or the figures of units, 
according to its internal ſtructure; B B and CC the 2d and 
qd tyſtem; vi of tem and h ondreds & 4, according to their 
external ſorm, Firſt, as to A A, where is: a flat bottom of 
C brals plate; which may be ſcrewꝰd ob, either upon a particu- 
lar iron frame, or only upon a- ſtrong piece of wallnut- tree, 
doubled with the grain croſs d. In this ſyſtem are two move- 
able rules g ggg and k K che frſt of which he calls the 

n en e e ope ratur 
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2 the ad the determinator, There ate beſi des, two 
wheel-works, the. upper ohe is for addition and ſubſtraction; 
the lower one ſerves tor maluplication and divifon, The up 
per one is provided firſt with 4, an oblique ratchet-wheel 90 
10 teeth, of what diameter you pleaſe; an which, however, 
2 > the 12 and 2 the 1 * gd 
wace $ 2 p , with; 4 deprefiing 4 3 r the 
' wheel 4 is 4 ſmaller Wheel b of the ey Bene Both gs 
and h are _rivetted together, and fixed on a common axis, 
Under the wheel þ lies a zd f, which is a common toath- 
wheel. of, 20 bt more teeth, according as one pleaſes, It is 
er than þ, and ſmaller than 4; turns about the ſame axis 
with the other two above it, and upon it is. fixed a ſtop c, 
with the ſpring d, which catches the oblique teeth of che wheel 
5. Immediately under this wheel lics the upper part of the 
operator, Which may be, beſt made of iron or ftecl, The 
wheels may be all made of braſs, except the upper one. The 
operator is of the ſame thickneſs, all over, and in its upper 
part are fixed as many round ſteel pins, as there are tecth 
in the wheel f, which are to catch the teeth of this wheel, 
and move it backwards, and forwards. The height of thoſe 
ins ought exactly to anſwer the thickneſs of the wheel /. 
axis of the wheels @ and h is kept perpendicularly by t 

bridge e 6, which is ſerew d to the bottom, as appears by the 
Fig. © The operator gg gg moves on the fide, above, and in the 
middle in two braſs grooves iii and 4d about, D it jets 
out, on which projection a piece of iron / muſt be well aft 
ened, having a. ſtrong pin, on which the handle 2 fits, as may 
be ſeen in the ſyſtem B B. The fide itſelf O ſlides in another 
ve 1, and in its inner corner joins to it the determinator 

k K, of the fame thickneſs with the operator, the ſhape of 
which is ſufficiently expreſs'd in the Fig. This alſo llides up 
and down, on the one fide in the e 14, and o on the other 
fide, where it is ſmalleſt, in a {mall piece 1, and · where it 1s 
broatleſt above in the operator itſelf, which is either hollow d 
out into another groove, or fil'd off obliquely, The fliding 
t of the determinator ought afterwards allo to be fired to it. 

ſes chief part is the lock @,.; ſtanding perpendicular on iu 
broad It is drawn. ſeparately in Fig. 4. as at B B, os 
which is the ſliding ſtop c, that is preſſed down. by its ſpring 
d. but rais d by the tricker a; that tricker has a pin b, on 
which ie ſcrew'd on the ſmall handle / (in the ſyſtems BB 
and C C, Fig. 1.) In the braſs bottom A A (or « @ big. 1.) 


you, mult file our 10 ratchet-teerh or kerfs, purpoſely for the 1 
| | : 


| Yar r. ocreTy; ” | 
of this lock, * 5 t% Jo 4 1. into the — 
bottom à frnall Suman . filed nt according to 1 —— 
The partition ant} lengih of theſr ratcheg : cet in the. 
muſt fit xa d ly with th circumſetenet᷑ oi the hes 19 10 1 
HU A; ig ,4;) with hy 1 hat. if the log 
kept by the tooth i er — 
not - A yr at; ally 4 by 1 gown t he grickes 
# (Pig. 4.) the . —— 1 hort downy abd is a 9 1 
the 2. d tooth io the bottom, the: opetator, being 1; 
cher $010 122 the determihator | its,, makes the 
ſtop c (in the ſyſtem A — pH Mk A. ) ſlide over one t 
der ofing flo quently ahe Tame, flop 6 wull 
Aide” over 9 tet hy — og lack; La the, eee will 
ſtand before the tenth tdoth in the lottom, and the operatar. is 
pull d doww fo fary i yo hi E mind to! apply the!  ratchet- 
teeth om the out-fide of the plate 2*þ 25, that cover the 
you may fit the Jock! tot aecordin 7 But. in e 
forerng plate muſt bexelt faſten £13 YI 75: 107 7. 
For multiplicatiom and AHivifion, then is. properly io each 
gem! but one wheel likewiſe: diy ided into ten xatchetiteeth on 
which is rivetted the mund plate Ig n hich are cngray by the 
numbets or figures Theſe wheels:baye ho occaſ for. any 
bridge; bot may turd? about 4 ſtrong'pin.of Ree), ſoldei di 0 
from. n 2 oe Gd om th 
' determinator, and u ece/ of chraſs;of the i ſarae;thi 
neis, to which are {; ſtap e ow ay; 7. 
on the operator is another ſtops, with ſpring ; which, ſtop 
has a ſmall on v,-wbich/is chetk d by amal 
— 2 A s preffing the ſtop lower down than 1 it : 
Whichy 'contrivance 4t115:f6 m— n is 
b ſlid down as — it can go, dn 


wilh turn but one tooth Sf AHhe whethy m ye 0 be rows! pvc 


Ihas in its middle a ſmalh hollow: an on which ate tumed 
"firſt two ſhoulders; and ithen a ſerew T lit ſcre in the, 1 — 
AA is an ordinary? one, winding fromthe Jefe to the ri 

But a each ſyſtem opght to haye tommunication uh! — 
Fache. tho not with that which. flo ec this, end 
ojecting tooth of communication made af- tteel. 32 J ri- 
ted to the upper plane of the u — wheel - a, Ihis 
— muſt be plactd exactly ont in of, a tooth of che 
wheel, and by its revalntion catches 10 turnt esery time but 
one todth of the u wheel of the ing ſyſtem, 
* over the fol wing one, 2 Sa there: any). without 
Vo. X. N. *3 4 {roybaing 
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touching it. For this reaſon the planes of the braſs bottoms 
In all the ſyſtems ought 10 incline a little. This will beſt a 
pear from the vertical ſection, Fig: 2. (cut in Pig. 1. in the di 
reftion from 5 to 7) in which « is the braſs bottom, H H the 
wood · bottom, g the operator, the e, F the 3d common 
tocth- Wheel, & the ad wheel, & the firſt or uppermoſt ratchet. 
wheel, e the bridge, 2 the covering plate, and 30 the tooth of 
communication, - All theſe pieces are repreſented of the ſame 
— but every urtiſt will eafily know, where to add or 
iy 5. ſhews the = and true diſpofition of the teeth in the 
ſeveral uppermoſt wheels ; that is to ſay, the parallel lines A B 
and C D ought always to cut the braſs (which are like 
ope another in length and breadth) Jength-wiſe into two equal 
parte: Then the perpendicular interſection EV will deter- 
mine the centres à and b of the two wheel! H and G. The 
ſtop r ought every time to hold its wheel in ſuch a manner, 
that the points of two teeth coincide: with the line A B or 
CD. The obliquity of the teeth is the fame in both, with this 
"Aifference, however, that in G, which is a wheel of the ſyſtem 
A Fig. 1.) they are cut in from the left. to the right, but in 
H, (a wheel of the ſyſtem 4 from the right to the leſt. For, 
- making the work more durable, the teeth are not to be cut 
out into quite ſharp poihrs, but blunted a little, as in the wheel 
H. The nicery of che whole machine chiefly coofiſts in pla- 
eipg the centre @ and 5, or (which amounts to the ſame thing) 
| after having chofen che breadth of the braſs bottoms in deter- 
mining the diameter of * e For, if that 
a — prove fo large, as that the two wheels H and G ſhould 
very near touch each other; the tooth of communication will 

be ſhort, its operation will be of a ſmall force, and the wheels 
"- themſelves will requize' à very great exactneſe, left by turning 
about the wheel H, and the tooth of communication — 
- 26 the poſi ce 


tion, as 'repreſented in Fig. 5. a tooth of the h 
H may touch it; and ſtop the motion. Whereas, on the other 
hand, top fing the centtes at the fame diftance, and the dia- 

metets h wheels leſa, the tooth of communication will be 


longer: Then ſuch an - cxafineſs is not required in the wheel ; 

yet more force is necefliry r making the tooth of communica · 

tion lay hold the better. Furthermore, it will be well to ma ke 
the undermoſt common tooth - uhee l ac large as you cav. - - 

From the conſtruftion of this firſt ſyſtem, with which the 

34, 5th, Ith, Oc. entirely agree, one may; easily imagine wrt 
* 4 QI y 5 2 
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2d, 4th, 6th, thy Ec. for every thing ther is likewiſe che 
ſme; only that it is inverted : So that what in the firſt ſtands 
on the right hand, is in the ſecond on the left hand. . __.. 
The plate for multiplication has on its. hollow axis, 4s has 
been ſaid before, two ſhoulders; the lowermoſt of which is 
very ſmall, the ſum of its height, the. thickneſs of - the plate of 
the wheel m m, and of the operator, muſt amount to as much as 
anſwers to the height of the bridge ee. On both ends of the 


braſs-bottoms the two pieces of braſs 4*, 4 of the ſame height, 


are rivetted on. This being done, at laſt the covering plates 
2% 2 is prepared and ſcrew'd on the piece of braſs 4*, 4. If 
the machine be made large, the covering plate muſt | 
ſcrew'd faſt, not only to the bridge ee, but likewiſe not far 
from the wheel of multiplication. It muſt be provided .not 
only with round holes, thro' which are to go the axis of egel 
uppermoſt wheel a, and the hollow axis of the plate 3 but 
it muſt alſo have a long lit, in which the operator and deter- 
minator may be moy'd up and down ;: and laſt of all a ſmall 
window over the plate of multiplication, through which the 
figure or number engraved on the plate may appear diſtinCtly. 


Jo the projecting ſcrew I of the plate I, is fitted an handle Tf. 


joined to an index in the ſhape of a ſcythe. The irew in 
the ſyſtem AA is a common icrew ; conſequently the round- 
neſs of the ſcythe muſt turg from the left to the right But in 
the ſyſtem B B, where it ought to be inverted, Iike all the 
other parts, the ſcythe muſt turn from the right to the left, as in 


the Fig. The uſe of this is to ſhew which way the wheels 


are to be turned; and the ſcrews are to prevent the machine's 
being hurt by unskillful hands. * 
On the fide of the determinator, vis. on that piece which 


cannot be preſs'd down, is alſo ſcrew'd a ſmall index, which 


may be directed to ſuch numbers or figures, as is required. 
Theſe figures are to be engrav'd in the covering plate, accord - 
ing to the Fig. and the diſtance depends on their ratchet-teeth 
e e (Fig. 4.) in the braſs bottom. 

On the axis of each uppermoſt wheel a (which axis muſt 
be made ſquare, as far as it projects over the coveriog plate) 
is fixed a thin round filver · plate x x (in the ſyſtems a 
CC)orad in Fig. 3. yet ſo as it may not rub againſt the 
covering plate. It has a hollow axis þ c (Fig. 3.) on which is 
a right or Jeft ſcrew, according to the ſyſtem it belongs to, and 


- a ſmall ſhoulder c. To the ſcrew is ſcrew'd the handle”/ s. 


(in the ſyſſems B B and CC Fig, 1.) which is vertically Hat 
| Qz_ on 


1 


5 5 
or 
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on the extremity,” in offer to turn by it the plate and wheels, 

The plate, as appears by the Fig. i divided by three concentric 
0 


Jes into two rings, In the ode rwoſt of which are engraved 
e numbers. for dition; in the innermoſt” thoſe for ſub- 
a10n, This plate only ffrall hereafter be called the ſilver 


p te ; the firlt ring the addition-ring:' the ſecond ring the 


ſtraftion.ring.: Morcover two indexts'wv and y are {crew'd - 


to the covering plate 5 w ſhews the numbers of the outermoſt 
dry nv 7 and thoſe of the ſubſtraction- ring. They 
A 


ye hinges, that they may be lifred up, and the filver plate 


taken out or put in pat Their curvature ſerves for a di- 
xefion, which way the, 
artificer will be "able ro give them a heater and handſomer 
Mape than in the draught,” where the numbers are not cover d. 
All this being done, there remains now the figures or num- 
bers to. be engrav'd, in the following manner: Place each up- 
.permoſt wheel a (in the fyſtew A A) in ſuch a manner, that 
N. tooth of communication be ready to catch (as in G Fig. 5.) 
*which may eaſily be felt. Obſerve in the ſilver plate, where 
"the index ww points; and there engrave the number or figure 
9, lower, down in the ſubſtraction. ring, where the index y 
Points, engrave the cypber o. After this divide both rings into 
Jo Equal pants, one of which is already defign'd for 9 in the 
. addition, and another for o in the ſubſtraction ring: Then 
"obſerve which way the wheel turns, if from the right to the 


Jett, as in ſyſtem B B; Then you muſt from the engraved 


plates ought to be turned. A skilful 


number 9 in the addition- ring, towards the right, engrave o 


; next ; then 1, 2, 3, 4, Cc. and in the ſubſtraction- ring alſo 
towards the tight, from the already engrat'd o, firſt engrave 9, 
then 8, 7,6, Oc. in an inverted order. But if the wheel turns 
from th Ou 
 Engrave the numbers or figures in the fame order, but Flom 
te right to the Jeft, as may be ſeen in BB and C C. Fig. 1. 


e leſt to the right, as in the ſyſtems A A ard CC, 


Inche multiplication wheels mm you muſt conduct the index 
F exactly to the window, as it is drawn in the fyſtemBB; 
mark the place on the round multiplication-plate under the 


window, and engrave upon it the cypher or o; then make 
by two concentric circles a ring upon this pre: and divide 


this ring into 10 equal parts, and after the © (already eograv'd) 
ve on the numbers, 1, 2, 3, 4, 5, 6, 7, 8, 9, in the ſame 


as it was done in the addition- ring of the filver plate & 


the fame ſyſtem. Laſt of all, if you think fit, you may 
ſere w on thin ivory plates, to note upon them the numbers that 
are 
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are to be calculated ; particularly a Jong ſmall one on that fide 
of the ſlit of the determinator, whece- there are no numbers, and 
likewiſe two ſhorter broader ones, one under the window of 
multiplication, the other above the ſilver plate. All this toge- 
ther compoſes a machine, by the help of which you may pers 
form all the four arithmetical rules or operations, The way 
of working it is, as follows: | 


1. As to addition: For inſtance, if. you are to add 32 and 


593 becauſe the hindermoſt ſyſtem A A, in the Pig. which 
ought. to r t the place of units, is not cover d, let us 
take the ſyſtem B B for the place of units, and the ſyſtem C C 
for the place of tens; turn the filver plates x x in theſe two 


ſyſtems, that the indexes 4v point to the two numbers 5 


and 9; then make the determinators,. Id, II, point alſo to 3 


-and 2; Next take one' of the two aperators, for inſtance, in 
B B, and pull it down as far as you can, and move it upwards 


again, This done, the number 1 in the filver plate in B B will 
come by this means under the index , and the number 6 of 
the filver plate in the ſyſtem C C under its index at the ſame 
time, which is Ct, the ſum 59 and 2. After this move the 
operator of the ſyſtem C C allo up and-down, when, inſtead of 


"6, will come under the index 5 conſequently, you have 91 
* the.index's 2020, which is the ſum required of 39 and 3a 


added "together, The - reaſon of it is plain: For, by pulling 
down the operator of the ſyſtem B B 1o far, the ſtop c of the 


lowermoſt or common tooth-wheel. F (vide ſyſtem A A) will 
ſlide over two teeth of the middlemaſt; ratehet wheel ; and 
by moviag the operator up again, the, ſame ſtop g will turn 


the two ratc het- wheels 4 and h together, and cauſe the ſtop 
r of the great or uppermoſt wheel a to ſlide over two teeth : 
At the Gs time the tooth of commonication 3* will move 


forward one tooth of the uppermoſt rarchet-wheel in the ſyſtem 


CC; conſequently, on the filyer plate in B B, inſtead of g; the 
number 1 ; and in ſyſtem C C, inſtead of 3, the number 6 muſt 


appear under their indexes 20 20; And ſo for the ſame. reaſon 
having pulled up and down the operator of the ſyſtem CC, 
the number 6 pointed to by the index mult be at laſt changed 


' into - 


9 | { . Uhr 1714 
2. As to ſubſtrattipn. Suppoſe 40 the ſum, from which you 


are to ſuhſtract 24: Here you maſt put your ſum 40 in the ſub- 
traction tings; that is to lay, turn the eypher o in the ſyſtem 


B B. and the number 4 in the iyſtem C &, under the mdexes 
5 /, as 15 repreſented 1a the Fig. Set the dete rminaturs at 34. 
as 
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2s in addition ; likewiſe move the operators'only once up and 
down; the remainder 16 will appear under the indexes yy. 
As to the reaſon of this operation; when you confider, that 
the numbers in the ſubſtraction · rings are engrav d in an in- 
verted order, as is ſaid before; you will find that it is the ſame 
4 in addition. . | 
3. As to multiplication: For inſtance ; if you are to mul- 
tiply 43 by z, bring the © in all your addition-rings to the 
indexes, as '4lfo in all your multiplication- plates in the win- 
dow. Write down (which is more particularly neceſſary if 
the numbers be larger than in this inflates} the multiplicand 
43 upon the ivory plates near the 2 determinators in the 2 
iy ſtems BB and CC: But you may write the multiplicator 
12 on the ivory · plate under the window of the ſyſtem BB: 
t the determinators at 43; then move your operators ſuc- 
ceſſively as often up and down, till there appear in both win- 
dos the number 3, then you will ſee on your addition - rings, 
under the indexes, the product 129. | . 
lt is caly to underſtand, that as multiplication is nothing 
elſe than a repeated addition, the machine does alſo perſorm 
its operation by a repeated addition only: For, the numbet; 
which appears in the window of the ſyſtem BB, ſhews how 
many times you have added the number ;, porinted-by the 
determinator to itſelf, which, when done 3 times, is 9; And 
ſo the ſame number 3, which appears in the window of the | 
ſyſtem CC after your operation, ſhews how many times you | 
base added the number 4 to itſelf. It is needleſa to obſerve, | 
that beſides the 2 ſyſtems B B and CC, there muſt be ſup- . 
pord another, not expreſy'd in the Fig. which will ſhew the a 
number 1 of the product 129. e 
4. As to divißon. If you are, for inſtance, to divide 40 
by 3; ſer your dividend 40 in the ſubſtraction - rings under 
the indexes y, in the ſyſtem BB and CC; turn the indexes b 
Jh Ff near the windows to make o appear; write your divi- 
near the determinator of the ſyſtem C C, and ſet the de- 
'" terminator at 3; pull the operator up and down, then you 
will have t under the index y, and 1 likewiſe in the window. 
"By this you ſee, that you cannot work farther in this ſyſtem 
CC; becauſe you cannot ſubſtract 3 from 1: You muſt, 
therefore, go on, to the other figure of the dividend, vis. 0, 
"and ip the ſyſtem BB ſet the dererminator again at 3: This 
heſng done, the firſt pulling of the operator up and down 
ill produce 1 in the window, and ) in the IN at 
e272 1.2% | ner 
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under the inden; and the number 2 which remain d before 
in the ſyſtem CC will be changed into o. Now, 48 J is 
more than 3, you mult work on accordingly : Having done 
it twice more, Jon will find that there remains undef the in- 
dex y but 1 (which is the numerator of your fraction) and 
below in the two windows the quotient 13. When you con- 
ſider that divifion is nothing elſe but a repeated ſubſtraction, 
you will alſo cafily underſtand the reaſon of this operation 
For the clearer conceiving the method of proecting with 


this machine in larger numbers, M. Gerſten explains it by the 
2 following examples. | TAS es = 
Suppofing there are fix ſyſtems [Feldes 
4, b, 4 d, e, 90 let, all the numbers 1 LE 4 
pointed to by the indexes ww be in A[OO[O[O[ Oel B 
AB; thoſe which are to be pointd I 
to by the determinators, in CO; = [3 
and thoſe which are {cen in the win-'C 3136 3 D 
dows, in E F. Firſt of all, you muſt 
turn all your addition-rings of the oO OOo 
flver-platcs, and your multiplication- —j—|—|—-|- 
plates to ©, viz. that under all the | | | || | [ 518 


indexcs 0 2, and in the windows noᷣ- *. 
thing may appear but o: Write the number 3563 pear the 
determinator, in the ſyſtems a, b, c, d, and direct them ac- 
cordingly: The other number 38 you mult likewiſe write 
down, but under the windows in ſyſtem. a and 5, as you [ce 
in this ſcheme. Move the ſeveral operators, which are move- 
able, ſucceſſively 28 often up and down, till 8 appear below 
in the windows, and you will have under the indexes above 
28504, the product of 3563 x 8: And ſo the numbers of the 


machine will appear thus. 


Next advance your multiplicand [edle 
3563 from the right, to the left; 42 7 
that is to ſay, place the determina- |-|— 217 
Feier che ſyſtem þ at 3, in cats, in Gh_|_|315[s 
at 5, ine at 3; and reduce every EO 
number in the windows to O, CXEEPT | : | 1 1 51 


in the ſyſtem a: As may be ſcen in 
(ps following ſcheme. 


-e 


| _ Then pull all the operators again 
1 ſucceſſively in h, < d ind , up and 
D down, till ; appear in the windows 
below, and von will find at faſf un- 
der the indexes 206654, the product 
47 E of 3563 x 58. 8 1% 2; + 1 . - a 1+ 


nn 

A 45 6 mann | e * 

E 3 $4415 154 PO NOR , 
= 1 | 5 8, 8 57 F * 22 

Felde but if you are to divide again 


11 IB 2066 f by 3563, you muſt place'the 
2 o dividend dess is the fibRredion 
EEE kings under the indexes. In the 
E|o DE 8 F Windows be low every figure muſt be 
N , in the ſame manner as in mul- 
tiplication; and write the diviſor under the div idend, accord - 
ing to vulgar arithmetic, and as in the figure here annex d. 
I you direct the determinators in e, 4, c, b to their nam- 
bers, and ſubſtract this diviſor by pulling up and down the 
operators as often as you can, you will have in the windows 
in , 4, c, þ every where 5; but on the filver-plates there will 
remain 28504, Now advancing your diviſot from the left to 
the right, bringing to the windows in 4, c b all the cyphets 
o And working as before, there will at laſt appear on the 
filyer-plates nothing at all, but below in the windows 5888; 
maß be ſeen in the following ſeb eme. 


Le 4 


882 
122 2: 
115 


S437 
47 


blal And here you have only this to 
©151B - oblerve, that in ſuch caſes you cut 
| D off all the *hindermoſt figures or 

numbers in E F, except that which 
F ſtands under the firft figure of the 
[ "diviſor; what remains 1s your quo- 


Ele 


6 
* 
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tient. 

If it be objected that this machine cannot be fitted for ſo 
many and long numbets, 'as one would pleaſe; 'becaule the 
multiplication of ſo many ſyſtems — 2 too great 
force for one operator to move w many wheels, kept by 
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ſprings, ſuppoſing that all the teeth of communication ſhould 
40 catch; M. Gerſten owns that this objection is but too 
well rounded : However he cannot help obſerving at the 
avoided, in an 
arithmetical machine, for performing all thoſe operations of 
itſclf, without the help of the mind: For there muſt cer- 
rainly be a particular ſyſtem for each place of figures, which 
is to communicate with the next; conſequently, as the ſyf- 
tems increaſe in number, the force, requiſite to move them 
all, muſt likewiſe increaſe, Beſides, it ought to be confi- 
der'd, of what ſize ſuch a machine ought to be, which might 
ſerve for common uſe. M. Gerſten thinks few calculations 
could be requir'd, for which 14 or 16 ſyſtems might not ſuf- 
fice, That which be made was of 12 as has been 


already mention'd : The diſpoſition of it was neither ſo well 
contriv'd, as he has explain'd it, nor were its ſeveral parts 


ſo well executed, as a good artificer might have done; yet 


thoſe 7 ſyſtems were very eaſily put in motion: Aud if ina 
machine for 14 figures, made by a ſkilful hand, it could not 
be ſo eafily practicable, this defect, he believes, might be 
caſily remedied, by applying the other band in the 5th or 6th 
{ſyſtem to the bandle | 
rator. | br | h 
Of the Figure of the Earth and the Variation of Gravity on 

the Surface; by Mr. James Stirling, Phil. Tranſ. N* 438, 

p-. 98. | | 

HE centrifagal force, ariſing from the diurnal rotation 
of the earth, depreſſeth it at the poles, and renders it 

rotuberant at rhe equator, as bas been lately advanced by 
bir Jaac Newton, and long ago by Polybius, according to 
Srrabo in the ſecond book of his Geography : But tho? it be 
of an oblate ſpheroidical figure, yet the. kind of that ſphe- 
roid has not hitherto been diſcovet'd; and therefore Mr. Fir- 
ling ſuppoſes it to be the common ſpheroid, generated by the 
rotation of an ellipfis about its lefler axis; tho" he find 
compuration, that it is only nearly, and not accurately ſuch, 
He hikewiſe ſuppoſes the denfity to be every where the ſame 
from the centre to the ſurface, and the mutual gravitation of 


the particles towards one another to decreaſe in the duplicate 


ratio of their diſtances : And then the following rules will fol- 
low from the natute of the ſpheroid. 7 


Voz. X. 4 R | 1, Let 


J, in order to eaſe and aflilt the ope- 
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1. Let ADBE (Fi 6. Plate V.) be the meridian of an 
oblate ipheroid ; E the axis; AB the diameter of the 
equator, and C the centre: Take any point on the ſurface, 
as E, from which draw F C to the centre, F G, perpendicu- 
lar to the ſurface at F, meeting CB in G, and F nn 
the line CG; fo that CH may be to GH as 3 to 2. 
body at F will gravitate in the ditection F H; and that the 
mean force of gravity on the ſurface will be to the exceſs of 
the gravity at the pole above that at P, as the mean diameter, 
multiplied into the ſquare of the radius, is to one fifth of the 
difference of the longeſt and ſhorteſt diameters, multiplied 
into the ſquare of the co-fine of latitude at F. | 

2. The decrement of gravity from the pole to the equator 
is proportional to the ſquare of the co-fine of latitude ; or 
which comes to the ſame thing, the increment of gravity 
from the equator to the pole is proportional to the ſine of la- 
titude. Hutherto Mr. $/5rling has confider'd the variation of 

avity, which ariſcs from the ſpheroidical figure, while it 

s not. turn round its axis: Bar if it doth, the direction of 
gravity will be in the line F G, perpendicular to the ſurface ; 
and its variation now arifing both from the figure and centri- 
 fugal force, will be 5 times greater than what ariſes from the 

figure alone; as wil) appear from the proportion of the lines 
FH and F G, the former being to the latter, as the whole 
force of gravity at F, while the ſpheroid is at reſt, to the 
force with which a body deſcends at F, while it turns round 
its axis, 

3. From this laſt article it appears, that one fifth of the 
variation of gravity is occafion'd by the figure of the ſphe- 
roid, and the remaining four fifths by the centrifugal force, 
And whereas the earth could not be of an oblate ſpheroidical 
fgore, unleſs it turned round its axis; nor could it turn 
round its axis, without putting on that figure : The diminu- 
tion of gravity towards the equator, known by the experi- 
ments with ns, prove both the rotation and oblate 
ſpheroidical figure of the carth, 

4: The mean force of gravity on the ſurface is to the cen- 
trifogal force at any point E, as a rectangle under the radius 
and mean diameter to a rectangle under the co · ſine of Jati- 
tade, and four fifths of the difference of the longeſt and 
ſhorteſt diameters. And at the equator, . where the co-fine of 
latitude becomes equal to the radius, the mean force of gra- 
yity is to the centrifugal force, as the mean diameter wn 

a 
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ſiſths of the longeſt and ſhorteſt diameters, This article is 
found from the proportion. of the lines FH and GH; the 
former being to the — as the force of gravity ta the cen- 
tfugal force. | 

5. The proportion of the diameters of the earth will be 
found in the following manner. The moon revolves about the 
earth in 25d ) 43% or in 39343 minutes; and her mean 
diſtance is about 59 + ſemidiameters of the earth, according 
to De la Hire's and Flamſtead's tables, but near 60 + ſemi- 
diameters by Halley's. Mr. Stirling, therefore, takes 60 for 
the mean 1 till it be better known : Then according 
to the nature of gravity, as the cube of the moon's diſtance 
to the ſemidiameter of the earth, or as 2160 to unity, fo is 
1547870000, the ſquare of the periodic time of the moon to 
7166, the ſquare of the number of minutes, in which ano- 
ther moon would revolve about the earth at the diſtance of 
its ſemidiameter: And as this laſt number to 2062096, the 
ſquare of 1436, the number of minutes in a ſidereal day, fo 
is unity to 287.7 ; which would ſhew the proportion of the 
centrifugal force at the equator to the mean force of gravity 
(by Corol. 2. Prop. 4. ik 1. Princip. Newton.) were it not 
for the action of the ſun on the moon: Therefore (by 
Corol. 15. Prep. 66. lib. 1. Princip.) as the ſquare of the fide- 
real year to the ſquare of the periodic time of the moon, 
that is, as 179 to unity, ſv is 285.7 to 1,6, which being added 
to 287.7, makes 289.3. And therefore as unity to F 
lecting the fraction which is uncertain) ſo is the centrifugal 
force at the equator to the mean force of gravity on the ſar- 
face. And thence-(by article 4,) 2s 289 to }, ſo is the mean 
diameter to the difference of+ the longeſt and ſhorteſt: And 
therefore, as the axis is to the equatorial diameter; ſo is 
2307. to 2317; or in ſmaller numbers, as 231 to 232, the 
fame. as Sir T/aac Newton found in a different manner: For, 
he makes it as 230 to 231 ; and as 230 to 231, ſo is 231 to 
232.004- | | 

6. In the ſame manner the proportion of the diameters of 
any planet may, be found, if it hare a ſatellite: For inſtance, 
in Jupiter, be turns about his axis in 9* 56", or in $96 mi- 
nutes: And his third ſatellite revolves 11. him in 1.38 42 

67, or in 10302.6 minutes, at the diſtance of 15.141 of his 
1 Therefore, as the cube of 15.141 to unity, 
ſo is the ſquare of 10302,6 to 30579, the ſquare of the num- 
ber of minutes, in which a 8 would revolve about him 
R 2 at 
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at the diſtance of his ſemidiameter. And as this laſt number 
in to 355216, the ſquare of 596, ſo is unity to 1x J, or the 
centrifugal force at bis equator to the mean force of gravity 
on bis ſurface. There is no need of correcting this number, 
as in the former article; becauſe the periodic time of Jupiter 


tound the ſun is vaſtly greater than that of his third ſatelliie 


round him. Mr. Hirling has choſe the third ſatellite before 
any of the reſt; becauſc its greateſt elongation was obſerved 
by Dr. Pound, with a micrometer adapted to a teleſcope 123 
foot long; and be alſo took the diameter of Jupiter by the 


tranſit of the ſatellite, which is a much more exact way than 


with a micrometer. But as the planes of Jupiter's ſatellites 
almoſt coincide with the plane of his equator, the diameter, 
determin'd by the tranfit of the ſatellite, is bis greateſt ; 
and the diſtance oſ the ſatcllite, which ought to have been 
given in His mean diameters, is aſſigbed in his greateſt: For 
which reaſon the force of gravity, already found, muſt be 
augmented in the triplicate ratio of his greateſt diameter to 
his mean one; that is, if 5 the mean diameter, and 
d the difference of the longeſſ and ſhorteſt, in the proportion 
of 28 37 3d to 24 very nearly. Hence, as the centrifuga] 
force at his £quator,.to the mean force of gravity on bis ſur- 
face, ſd is unity to 11 * — And (by art. 4.) 


mix 2933911014 d, or 20 44 = 186 ad 


24 

+ 27944; which makes a to 2, as 108 to 10: And thence 
the axis is to the equatorial diameter, as 108— to 108 + 5, 
or as 0% to 113 ß that is, as 12 to 135; which accurately 
agrees with the obſervations both of Dr. Pound and Mr. Bra 
, made with Huygens's long teleſcope ; the former making 
it as '12 to 173; and the latter as 25 to 27, which is very 
nearly the ſame. And if this theory agree bo well with ob- 
ſervations" in Jupirer, there is no doubt but it will be more 
exaQt in the earth, whoſe diameters are much negrer to 
equality. 6 4,7 tad. | 28 


„ By \experimitnts made at Jamaica (vide Phil. .Tranſ. 


** + P30) in Lat. 18. with a very curious clock, contriv'd 
by Mr. Graham, it was fornd that the London pendulum went 
ſlower there" by 2" 6 in a ſidereal day, than at London. Hut 
it was found' by riments made.mith thermometers, that 97 
were to be allowed for the lengrbening of the pendulum by 
heat : and "therefore it war retarded only 1” 5751 by the decre- 
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ment of /gravity. 80 that while a pendulum at Zondon 
por. 2 $6164 vibrations, the number of ſeconds. in 4 ſidereal 
day, the ſame at Jamaica "does only give 86043 vibrations. 
Therefore the force of gravity at London is to that in the la- 
titude of 18 degrees, as the ſquare of $6464 to the ſquare of 
$6047 ; that is, very nearly as 1306 to 1103. 4 (by ar · 
ticle 1, 2,) if à denote the mean diameter of 3 d the 
difference, of the greateſt and ſmalleſt 3 — 2 wilt denote 
the force of gravity in general in any latitude, whoſe coſinę is 
to the radius as c toy: Where if in the place of c there be 
ſubſtituted the cofines of 51* 32 and 18” ; that is of the Ha- 
titudes of London and Jamaica, we ſhall have the force of 
gravity at the former to that at the latter, as 4 —|387 d to 


4 —]9045 d; that is, as 106 to 1103. Whenge the mean 

diameter of the earth will be to the difference of the axis and 

equatoreal diameter, as. 191 to 1 ; and thence (by article. 4.) 

as the mean gravity on the- ſurface to the centrifugal. force at 

the equzror, {q is 191 to 4, or ſo is 239 to unity, In order 

to ſhew that this cannot be, Mr. Sterling obſerves, that when 

the moon's diſtance was . ſuppoſed 5o ſemi-diameters of the 

earth (as in art. 5.) it was found that the mean force of gravity 

was to the centrifugal force at the equator, as 289-to 1, But 

if the proportion pow found be true, the mopn's diftance at 50 

ſemi-diameters myſt be augmented in the ſubtriplicate ratio 

of 289 to 239 3 and then it will become 64 ſemi-diametors. 

In” like mT ik compute. the 1 7 the 2 force of | . 
vity to the cenfr orce, by prejuppoung the magnitude 

n as Sir 1/aac Newton aud M, . id, we 

muſt ſuppoſe a degree to be upwards of 80 Egli miles ta 

bring it out 23, 91. Now whereas it is certain that the * 

diſtance of the moon is about 60 ſemi-diameters of the eart 

and that a degree is lefs than 90 Enelifþ miles; therefore the 

concluſion, which ſeems to follow from the Jamaica experi- 

ment, cannot be allow'd ro be true. And the experiments 

made by Richer, in the land of Cayenne, wou'd fill make 

a greater difference betwixt the diameters of the garth, thay 

thoſe "made in Jamaica: And the lengths of the Paris 

and London pendulums, compared together, would make ut 

outer than' 2, part of the whole, as it was fognd' in arti- 

c * | 


| 
| 
| 
2 
| 
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8. From all the experiments made with pendulums, it ap- 
pears, that the theory makes them longer in iſlands, than they 
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are found'in fa, The London pendulum ſhould be Jonger, 
when compared to the Paris one, than it really is: The 74. 
maics pendulum when compar'd to the London one, which vi- 
brates in a greater iſland, ſhould be longer than is found by 
experience ; and the pendulum in Cayenne (a ſmaller iſland 
than Jamaica) ſhould till be longer. This defect of gravity 
in illands is very probably occafioned by the vicinity of a great 

vantity of water, which being ſpecifically lighter than land, 
attratts leſs in proportion to its bulk. And Mr. Stirling finds 
by computation that the odds in the pendulums betwixt theory 
and 9 1s not greater than what may be accounted for 
on that ſuppoſition, He alſo obſerves, that tho' the matter of 


the earth were entirely uniform, yet the hypothefis of its being 


a true ſpheroid is not near enough the truth to give the num. 
ber of vibrations, which a pendulum makes 1n 24 hours, 
And ſa the true figure were known, the inequalities of 
mountains and valleys, land and water, heat and cold, would 
never allow” theory and experiments to agree. But after the 
French Gentlemen, who are now ahout meaſuring a degree, 
and making experiments with pendulums in the north and ſouth, 
ſhall have fimſhed their defign, we may expect new light in 
this matter, | | 
| 15 | | 
Of the Mexican -filtre Stone ; by Dr. Abraham Vater. Phil, 
Tranſ. N“ 438. p. 106. Tranſlated from the Latin. 
H18' Stone has got the name filtre from jts poroſity, 


whereby it Jets Iiquors paſs thro' it; and for this reaſon 
and —. 10 made 71 27 of it, to ſtrain 2 


- particularly water ta drink: For, it is thought, that the 


water filered thro' this ſtone js thereby freed from all its ĩimpu- 
rities, and becomes clearer and purer, and more wholſome. 
This is the reafor that theſe ſtones are highly va lued in Japan, 
and fold at the price of gold, becauſe the Japaneſe, who know 
nothing of the ſtone or any other diforder in the kidneys, and 
who prefer health far before all other bleſſinga, are of opinion, 
that theſe petrified ſungi have the power of prolonging life, 
as may be ſeen in biftoria filtrs, lapidis in Valentini Mu. 


- Muſeoy. lib. r. cap. 12: For, this ſpecies of fangs, as re- 


i 


lated in loc. citat. grows on the rocks in ſome places of the 


Guwph of Mexico, about 100 elns under water, and fponts- 
neouſly hardens and petrifies in the air. Dr. Vater will not 


take upon him to determine the origin of the ſiltre ſtone, nor 
manner of its growth, tho' both appears to be very ſuſpicious, 
"nd invented purely to prevent its being thought a common 


ſtone, 


em mm 
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ſtone. For, Lentilius, in epbemer. German. cent. III. OH 
176, writes that there are veſſels made of two kinds of it 3 one 
of a dark grey colour like the Japis Sciſſitis from Canada, a 
province in America, and ſold at à deater rate; and others of 
a tophaceous colour, and of the growth of Hay. Nay, ac- 
cording to Le Clerc in his phyſics, as appears by a note an- 


nexed, it is likewiſe dug up in the biſhoprick of . | 


of great uſe in Holland: Dr. Ebrbart of Memmingen, 

ſented Dr. Vater with a choice collection of ſoſſiles, among 
which was a rophos peculiatly porous, found about Memmingen, 
and which, as he aſſured him, would ſtrongly imbibe water, 
whatever part of it was immers'd therein: For, no longer 1s 
the ſurface of the water touch'd by it, but by the preſſure of 


the atmoſphere, the water aſcends, and is carried quite thro” - 


its porous ſubſtance, as we find by experience, in luger fa, 
filring paper and ſponge. And, this immediately ſuggeſted 
the hint, whether it might not be made uſe of inſtead of the 
Mexican filtre to ſtrain water. In order to try this, be made 
a hollow in a little bit of it, and upon pouring water 
therein, he ſaw it ftrain very faſt thro' ite pores. He there- 
fore propoſed to try the ſame thing with other 7ophs and 


ſtones ; and with this defign he took the tophaceous tubes of 


oſteocolla, and ſtopping one extremity, he poured water thereon z 
and it tranſuded very faſt thro” its porous ſubſtaner. He more- 


over recollected that he had a ſponge for ſevera] years, which 
th, 8 


when he lived at the Caroline bath, be had put in a pipe that 
con vey'd the hot waters, and by this means the ſponge being in- 
cruſtated with the ochre, which the hot waters carry along with 
them and de poſite in their paſſage, W (T3 into a topbus: 
He made 4 pit in the — and fill'd it with water, 
and it ran very faſt through it. Upon this he reſalvd to make 
trial with a tephus of the hot bath, of which he had 4 pretty” 
large piece; and for this - purpoſe he gave it à ſtone-cuner to 
hollow into a mortar, to ſee whether the water would pals three 
that denſe and ſolid ſtone: And it anſwerd his expectation : 
For, upon pouring water therein it firatin'd. through in the 
lame manner as through the Mexican: filtte and other rophs 5 but 

reaſon of the denſity of the ſtone, ſlower, than through more 


ous ſtones, The-Dr, was pleaſed that he had by this os | 
u- 


riment diſcoverd ſomething that might contribute to il 
ſtrate the generation of the Meuican filtre under water : For, 


ſince the tophus of the bot bath is generated from the water | 
depoficing its ochre, in flowing thro' the pipes, and is inſenſibly 


con- 


„ 
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. the water ſtraining equally clear thro' both, The water ſtrain- 
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in like manner that the ſea beating upor 
the rocks s aline catthy particles, from whoſe focceſfi 
concretion this is generated, and rather grows on the 
rocks, than like rock-muſhcooms, fprings from them; but fince' 
the origin of this ſtone, as has ſhewn above, is very 
doubtful,” and it does not manifeſtly appear, whether jt be taken 
from the bottom of the ſea, or rather dug out of the earth, 
the Dr. will got take upon him to determine any thing about 
it : Bat confidering the remarkable denſuy of the hot bath 
tophas, thro' which notwithſtanding water filtrates, be had a 
mind to try the ſame experiment with the common ſtone made 
uſe of in building. The ſucceſs anſwer'd expectation: For, a 
mortar made of ſuch ſtone ſerved inſtead of the Mexican ſi tre, | 


136 
concreted ; he 


ed in this manner acquir'd at firſt an carthly taſte, which yet 
upon repeated filtration it loſt, as Lentilius in loc. ſupra citar: | 
lers of the ſtone filtre: There is likewiſe no doubt, but 
that other ſtones have the ſame effect; becauſe the hardeſt 
and moſt ſolid flint ſtones, with which — are paved, im- 
bibe Water, as we obſerve in rainy weather : Yet it is evident 
to any one, that the more ſolid and denſe the ſtones are, and 
the narrower their pores, the water pour d on them will the 
more difficulty and lowly pervade them: | 
Bat now we come to the virtue aſcribed to this ſtone filtre, 
as that water ſtrained thro” it is freed from all its impurities : 
Fot, thus we read in tbe above cited hiſtory in Valentini mu- 
ſeo, that water filtred thro” it, tho“ very clear when pour'd 
therein, yet — depobtes ſome little imperceptible dregs, 
and becomes ſen bly lighter, purer, and mote wholeſome ; 
nay keeps a much longer time without turning muſty. Were 
this the eaſe, and could water be freed by this means from 
all heterogeneous particles, ſuch fileres would deſervedly be 
very valuable: For, what conduces more to health than pure 
water in meat and drink. And yet vaſt tracts of the carth 
are deprived of this bleng,. where they bave none, but 
what is brackiſh, nitroas, vitriolic and aluminous, and im- 
egnated with. other mineral particles, which may occafion 
— diſenſes. It ſcems entirely probable that water, 
ſtrain'd thro' ſuch ſtone · fltres, depobites theſe impurities ; 
becauſe we ſee, and experience confirms it, that ſprings bub- 
bliog up in ſandy, gravelly places, and ſtraining thro” ſuch a 
ttom, are much morelimpid and pure than other ſprings: 
But the purity of theſe waters is not owing to their Alten 


thro' 


never Seer, 
bro” the ſand and gravel and depoſiting their impurities 


therein, but rather to their carrying none along with them : 
For, it is verified by chemical experiments, that not only 
ſalts, but likewiſe by means thereof other heterogeneous, 
carthy, * and mineral particles, didi in the 
waters, and cloſely united with them, can by no means be 
ſeparated from them by filtration: For, we obſerve that the 
moſt ſolid minerals, as mercury, antimony, lead and othet 
minerals diffolved, paſs thro' the pores of a paper filtre, and 
are afterwards, ſeparated by precipitation from the waters, 
and by repeated filtration remain in the filtre ; But, it may 
be objected that a coarſe- and denſe ſtong-filtre is of greater 
efficacy in this caſe than a paper one: Let the contrary ap- 

ars from the waters that Ae and diſtil from mines and 

bterraneous cavitics,. which immediately petrify,” whence 
ariſes the ſtalactites. From this alone it appears, of | what 
little uſe the moſt ſolid ſtones, and conſequently, ſtone filtres 
are, to depurate water, and ſeparate the ſaline carthy and 
mineral impurities, diffoly'd therein. Let the Dr. does not 

deny, but that muddy and imy waters. may by raipin 

| thro' ſuch ſtones become clear and pellucid ; becauſe theſe 
impurities do not diſſolve in the water ot intimately incorpo- 
rate therewith, but only float therein, But behides thele, no 


| other waters can by any. means become purer, as be learned 
| from repeated experiments, both with the blere from H- 
| land; and with thoſe made from the rophus of the Caroline 
hot baths and common ſtone, on ſeveral kinds of river and 
ſpring water; and with an hygrometer examining their weighe 
both before and after filtration, he found little or no diffe- 
| rence. How happy, therefore, arc the countries, to whom a 
| kind providence has given limpid and wholefome ſprings of 
| water, that require no ſuch filires, But ſuch as are deprived 
| of this bleſſing, can do no better than uſe rain-water, ,as be- 
| ing by diſtillation freed; of all its impurities ; and conſe- 
| quently the pureſt and moſt defecated, 
| A Halo obſerved at Rome Aug. 11. 1731 5 by 8. De Revillas. 
Phil. Tranf, N“ 438: p. 118. Tranſſated from ibe Latin. 


F R OM 3 o'clock in the ſorenoon till à in the afternoons 
. Gmple halo, every way. defined, and exaclly circular, 
' was obſery'd to ſurround the fun in its pole; its breadth, 
ſcem'd to equal the apparent diameter of the ſun; the inner- 
e reſt pretty dilute, and nn 


| 

ö 

; moſt colour was ted, t 
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us Account of an . Date foind at Widgel-hall in 
Hertfordihire; by My. John Cope, Phil. Tran. N* $39 
P. 119. 
IG. 1. Plate VI. repreſs an Ancient chimney-pi6c {ts 
Me: Cope was jnfofaicd) diſcorer d on polting dowh - 
of Widgel-hall in Rergorlp ite : There is Un 5 5 h it 4 
zan enpreſi d in vutherals, Aud partly in hHt 
gares; — is the kurlleſt Inftante he hat wet "with of 
Tidian 5g ures being uſed in . viz, N 16, or rots; 
that at Calchef P's Ant. 1925 ide Phil. Trau, Ne 55 
The carvin # Very 1a Gr, th Etter n and the fipu res 
but above 4. of an inc The whole age p 4 or is" of 
Eng 5 plank; 2 wits very — tho 1 ears 0 
never painted over; it is 4 foot 3 inches #+ 4 lo: 
he part under the figares 16 wad bröken off in taklug 
down in Aug. 1733, when the houſe was on fire, 


* Remarks on the aforeſaid ancieht Dare; found on an Onktn 


s ous ar Widgel ball ear Buntingſord in Hertfordſhire, 


reſersd in tbe Maſzum of the Royal Soci 'by 
* Mr. ohn Ward. Phil, Traol. "439: Pp. 120. KG 


1 IL4, 534, 2 curiods draught of an ancient date, 


carvid in an oaken-planks at 1 the fear of 
Mr, Gallan, was laid — the, Royal Soptery, as the moſt 


"which had evet been obſery'd in England. It was read 
"and thought to el ptets w oo ors : the N being taken 
'2 8. e 25 k Ty 16 tor Arabian gutes. 

3 communicated to the Royal Htiety 
the Ws A ble tree, nech Uke this K on 


early inſtance of our common figures, uſually call d PII! 
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ſaw at the parſonage-houſe at Helmdon in Northampronſorre. ' 
The date, which was likewiſe carv'd in mix'd charaRers en- 
prefs'd the year n 133, as the Dr. read it: This being the. 
oldeſt monument of that fort, which had then been diſco» 
ver'd among us, was firſt pablifid in Phil. Tranſ. Ne 1544 


. 


and afterwards in the Dr's Algebra, cap. 4. p. 14. | 
Ar, oo, another — 4 of a date at Colcheſter, which 
had been ſent to Dr. Wallis by Mr. Duff kin (bo cbpled it 
om the under cel] of a wooden window, And read the 
figures. 1090, being zl Arabian] was likewile 8 
the Phil, Franf. Ny 266, as more ancient rban th former. 
- None earlier than theſe 2 laſt bad hitherto aÞpear'd, nll - 
that from YFidges-ball*: Upon the fight of which Mr. Ward 
thought the reading given to it look d very plaufible. The 
mixt charaRers were no juſt objection, which Dr. Wallis had 
gecounted for in the Helmitoi date Phil. Tram, Ne 466, a 
Mr. Ward himſelf” obſerved in ſome manuſcripts : But ſhi] 
one difficulty feemed to remain, _—— che want of { 
character id the place of hundreds: And rherefore, ſoon 
after going into 1 — he took that op nity tc 
wait Upon Mr. Gulſton, in order t6 (ee the vrigina}, which was 
ſome time after preſented to the Royal Society, together with 


n letter giving an account of the antiquingiad 2 in 


which it ſtood, And as that letter may afford sons light to 
the enqulry about the date cut in the plank, it is as follows. 
Part of a letier from Frapgis Gulſton Eſq; to Mr. Jahn 
Ward. + 0 A f 14 [ A 6 | k 4 | 
Ar, | $4. 304 nnd G44 - » 714 | 
I can give you np further account of the antiquity of the 


building, than that in general it was eſteemed "ancient. 


+ Before the houſe was burnt; on the tintbers there were ſeve. - 


tal old coats of arms ; fome we look d on as belonging to 
the family of the Scal##s, "who wete poffeſſors of Mads 
+ bale with other eſtates ſoon after theemnguelt. © 
* 'H{jddibale in Hirrfordfſhire in the tie of the Conque- 
„ ror was parcel af the eſfate of Hardin de S:a0ers, ay ap- 


* —— by Domeſdeibook, ſol. 14m. It continued in that 
5 


mily for ſeveral generations, till it came ti Ant 
I idvile, by the magriage of the daughter and beit Bf 
* Falers. But hen be would not comply with Rz7rhard Ul. 
« to deſtroy the young Princes, all his lands were feiſed, "and - 
„the Manor continued iy the Crown, till Here the VIII. 
5 een, 50 neee enn ned 


5 


1 # 
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* granted it to George Canon and John Gill: George Gill, 


*. the ſon of John, marrying the daughter of George Canon, 
% obtain'd the whole. In this family it continu'd till the be- 


inning of the reign of James I. when it was fold to John 


40 
_ - « Goulſton Elq; whole deicendants now hold, it. uide Sir 


% Hany Chauncy's hiſt. and antiquit. of Hertfordſhire, 
4 p. 11.“ | 


© The houſe of Widdibale, probably, might have been of 


-< greater | antiquity, and I belicve really was: For, at the 


time of the conqueſt it was in the poſſeſſion of a conſider - 
© able follower of Harold. | 


* 'The piece of timber I ſend you was the top of 2 door- 


© way, in a timber-built houſe, and plaiſter'd over with mor- 
tar. From the date on the plaiſter'd wall, the door had not 
been us d at leaſt 344 years: For, on the outfide was 
« plainly to be ſeen the date 1390. Part of the room this 
« was found in was burnt too much to repair again: And in 
© taking down the burnt timbers, being prelent myſelf, I ac- 
6 cy ſaw it, and obſerving the date, thought it à cu- 


* riofity, that might give to the curious ſome ſpeculation. 
: Jam, Ec. | 
Ju the a 


yl Francis Gulſton. 
V Upon conſidering the characters on this plank, and thoſe of 


the other 2 dates mention'd above, together with the accounts 


given by learned men of the time, when the Arabian figures 


were firſt introduced into theſe parts of the world, and the 
various forms they have fince receiv'd, as repreſented in 
Fig. 2. Mr. Ward was at laſt ſatisfied, that none of theſe 3 
dates prove they were ever us'd among us, in leſs than 100 
years after the reading given to the lateſt of them, And the 
reaſons which led him into this opinion, he now begs leave 
to offer, after having firſt briefly enquit'd into their origin 
and antiquity, | 

Moſt writers, who have treated of the riſc of theſe figures 
have thought that they came firſt from the Per ſians or Indians 
to the Arabians ; and from them to the Moors ; and fo to the 
aniards, from whom the other Europeans receiv'd them, 
in was the opinion of Zobn Gerard Voſſius, de Naturk art. 
lib. 3. cap. 8. 66. Mr. John Greaves de ſights Arabum & Per- 


| © ſarum aftronom. p. 2. where the form of them may be ſeen. 


Biſhop 
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Biſhop Beveridge, Arithmet. Chrotolog: lib, 1: cap. 3. Di. Wal- 
2 5 cap. 3. p. 10. and many 46 6 5s And the 


Arabians themſelves own they bad them from the Indians; 


as both Dr. Wallis ibid. p. 9. and Mr. Greaves, de ſighs Ara- 
bum, &c. have ſhewn from their writers, | . 

But J/aac Voſſius thought the ancient Greeks and Raman 
were acquainted with theſe figures; and that the 4rabians 
took them” from the Greeks, and the Indians from the Aa- 
bians, Obſervat. ad Pomp. Mel. p. 64. For the proof of this 
be refers to Tyro and Seneca's notes, Grur. inſcript . Vol. TL. 
ad fin. and Boethius's treatiſe de geomerria, lib. 1. ſub fin. 
But as to the notes of Tyro and Seneca, they ſeem to have no 
affinity with theſe figures, either in their number or nature : 
For, they are not limited to 9, but many times that number, 
and all Aken in form, Nor are they fimple Ggns of num- 
bers, but complex characters of ſeveral letters of thoſe nume- 
ral words, which they ſtand: for in the Roman language, like 
our ſhort-hands ; therefore vary in their ſhape, as they 
are deſigned to expreſs cardinals, ordinals, or adverbs of 
number. This will appear by the table of characters 
(Fig. 2.) in which are repreſented the firſt ren of each. Bur 
as to what Yoſſius ſays concerning Boethins, Mr. Ward ob- 
ſerv'd in a curious manuſcript of that writer, now in Dr. 
Mead's library, 9 characters, which he tells us were invented 
and uſed by ſome of the Pyrbagoreans in their calculations ; 
while others of them made uſe of the letters of the alphabet 
for the ſame purpoſe. Boerkius calls them apices or charac- 
teres, ubi ſupra: Theſe are alſo inſerted in Fig. 2. to ſhew 
the grout affinity between them and the Arabian figures, as 
theſe latter were written 2 or 3 centuries ago. 

The opinion of Daniel Huetius differs from either of the 
former : For in Demonſtrat. evangel. prop. iv. c. 15. p. 194. 
be imagined, that the Arabian figures were only the letters 
of the Greek alphabet, corrupted and alter'd by ignarant 
Librarian. | | | 


From this ſummary account of the riſe and antiquity o 


theſe figures, it ſeems probable to- Mr. Ward, they might owe 
their original to the Greeks (thoſe common Maſters of all 


ſcience) and paſſing from them firſt to the eaſtern nations, 


come round to theſe weſtern parts, in the manner before de- 

ſcribed, We have no other author who ſpeaks of this matter, 

near ſo ancient as Boerhius, whoſe words ate very cxprels, 

and greatly ſtrengthen'd by the fimilitade of his * 
| | 2 


„ ang een he 
or eta 1 And therefore, we my rather 
94 6, ch P 


K t pe from theſe than from f fall 
Gre es TOW «ble Hiyerius compared them ; fince 25 
lager are 1. ſo like them, nor ſo old as the 


me of, Boe- 
tho” what the {rabians ſay may be true, that 
4 had them from 49 In; 55 * not the 2 from 


erm w i as 4s con Yet it may equal] 
" 4 1 5 e felt from he 97 7 
f »Y bln writers 7 9 are not very ng not have 
on it; nor are there any 11dign i ſufficien 
wy uity 10 render ys opinion gueſtionab] 8. 
tw 18 ever 0 4 5 ſentiments may be eſteemed the 
Wit vie, w t ref At to the 92 glp af theſe fig dach 


ger J. I 135 thou 5 were not recei 
10 ey came 9 iter ages from the Ara 
545 | 22 fore the year 1400. 

Gerard i ds natur. Art. lib. 3. cap. 8. 6 7, 
was Ts opinion they began to uſe them bod the middle of 
the 7 ceptury, or che year 1250, ' 

F. Mabillon, in his eee 45 re di 8 was necefſy- 
rily led 1 1521 the de theſe! 6 ee particularly in 
dates. ors de, that they were rarcly uſed before 
the Men. century, except ip fome few books of geom 
| ery and arithmeric, And pr prel ently after he ſays, ib, 2. cap, 28 
[ 1155 it was not much to bis rpoſe to treat of them ; 
l des he did not deſign to carry bis work lower than the 


1 thirteenth century. By which he ſeems to intimate, that he 
4 "had met with very few, if any, inſtances of Arabian figures, 
[7 io ſuch inſtruments at leaſt, Before the year 1300. 
i But no one appears to have examin'd this ſubject more 
} ' - carefully than Dr. Wallis, who has offer'd ſome arguments to 
prove, that Gerbertus, a monk, who was afterwards advanced 
to the Papal ſee, and took the name of y 1+ 4 I. had be- 
fore the year 1000 learn'd the art of arithmetic, as now 
= . ing fo with the uſe of 9 characters my (whatſoever their 
f rm then was) from the Karacens in 4 which charafters 
he afterwards carried into France, ebra c. 4. p. 
| But the Dr, thinks thoſe characters or 175 were known ihe 
N a long time after only to ſuch artiſts, and principally uſed by 
E in aſtronomical calculations; the Roman nymerals bein al 
ll retained in common uſe to expreſs ſmaller ore tek re 
, I5, 16. Nor has he given us the figures us d by an 


rk writers, before 7ohannes de Boſco ſacto, who EN: 


. 
n 
| 
| 
f 
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m—_ 11% ; ard einm Planndes, = Greek; who flou- 
d rap 4 Whith Mr. ard has copied from him, a 
Hſerced in Pig/+.  * | | 1 mr 

Mr. Dab , in his of the Manuſtripts of 
be King's Larp, &c; has publiſſid u ſpecimen of matiu- 
— * om the Grroman library, calld Galendurinm Rogers 
B#on, Pl. XV. and dated 22494. The s in this book 
are Arabian; and as Mr. Cafley tim, the oldeſt 
that he remembers to hive Mer with in either of thoſe bra - 
ries: För which Teafon Mr. Nanu has given mem a place id 


- 2; 
"k #ppem'd to Mr. Ward exceeding difficult, how to recon» 
eile the options awd obſervations bf theſe feveral write 
&ncetning the firſt ale of the aam ſigurcs in theie weſtern 
eourſtries, with the ume a even vo the lateſt of ths 
dates aVovennentionte : it could not but ſeem very 
ſtrange, that no date of any writing ſhould have bern pros 


- 
- 


Uuted In choſt gutes, or any other uſe of them diſcovered 


{except perhaps in ſdme mathematical calcalations, or bon 
of arithme tic) long before the fourteenth century: And yet 
at 2 date ſhould be found, fo carv'd in a piece of word, 
fore the middle of the twelfth century, for 16 common a 
ſe as the -mantle-tree of a'chimney, | 
But upon ; clojer examination of the characters be found 
treaſon to think, this was not really the caſe; and that inſtead 
bf 1133, they ought to be read 1233 what bas been taken 
for 1, being deſigned for 4 2. This reading ſeems to'be con. 
fitmed by the ſhape'of the two 33 that follow it ; from which 


if the bottom curve towards the right hand (as it was often 
made 1 4 was taken off, the upper part would make 


the 2. Which agreement between thoſe figures is not only 


uſual at preſent, but often found in manuſcripre of the fou? 


teenth and fifteenth centuries. Tho“ ſometimes indeed it is 
othetways ; and the 2 has an angle at the top, when the 4-18 
round, which would not ſo well have ſuited this ſquare hand. 
The reaſon which occationed the carrying this date ſo high 
muſt. he: preſumes, baye been the fimilirude between the 
ſmall i over the precceding abbreviated word Domini and 
this 2, But tho“ they appear to have ſome likeneſs, yer 
there is a manifeſt differesce between them ; For, the 2 is 
mach lager at the top; where it ha an angle, and a curve 


downwar 


it be taken for a 1, he ſhould much rather ſuppoſe it was + 
| ETA | deſigned 
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deſigned for a letter than a figure; and the 2 following cha- 
raters for a double J; and fo the whole to be only an abbre- 
viation of the word milleſimo. But as he thinks it mult be a 
2, for the reaſons already aſſigned, and as he does not remember 
to have ever met with ſuch a double I}, he cannot but eſteem 
the other the true reading. And yet ſtill he believes this date 
may claim the preference of being the oldeſt of the fort, that 


Has hitherto been diſcover d. 


- 'The antiquity, aſcribed to the Come date, namely 1090, 
has, it ſeems, been occaſioned by a miſtake in the copy: For, 
the © in the place of hundreds ſhould have been made a 4, by 
drawing down an oblique ſtroke on each fide from the bottom, 
which makes it 1490, before which time the 4 had long re- 
ceiv'd that ſhape, as may be ſeen in Fig. 2. This information 
Me. Ward had from Mr. Weſt, a perſon well ſkilled in the 
Britiſh antiquities, and who himſelf perceiv'd the miſtake in 
viewing the original. | 

As to the date from Widgel-hall, which gave occaſion to thig 
enquiry, it ſeems to Mr. Ward plainly intended to expreſs the 
year 1000, and no more, by the Roman character (Fig. 3.) in 
the eſcutcheon on the right fide. For, the characters in the 
other eſcutcheon cannot, he thinks, ſtand for figures, but mult 
be the initial letters of two names J. G. as W. R. in the Helm 
don date; and were very probably deſigned in both to denote 
the perſons who erected thoſe buildings. The omiſſion of 4 
character in the place of hundreds is ſtill an argument with 
him, that theſe two laſt were not made for figures. But what 
he imagines puts the matter paſt all doubt, is the want of evi- 
dence that the figure 6 had receiv'd that form till ſome ages 
after: And when it was introduced, the upper part was not at 
firſt made ſo erect, as it is here, but Bos y a ſmall arch juſt 
over the top of the circle, as may be ſeen in Fig, 2. On the 
other hand what looks here like Ge modern 6 was at that time 
the uſual form of the capital G. This he found fully con- 
firmed by a large collection of original grants, made by our an- 
cient kings and others, and preſerv'd in the Corronian g 
a us II. Upon conſulting theſe for half a century at lealh 
both before and after the year 1016, Mr. Ward found the G fo 
written in a great number of them, of which the following are 
ſome few inſtances. N. 375. Anno DCCCCLX. N. 35. Anno 
DCCCCXCll. N. 53, Auno MXLV. N. 49. Ain 
MLXAX XI, 
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For theſe reaſons, therefore, he makes no queſtion, but that 
character was defi for a G and not a 6. "And it js plain 
ſrom other circumſtances in Mr. Gulſtonꝰs letter, that the build - 
ing might very probably be as ancient as the year 1900; which 
renders this relique of it, conſidering how firm and ſound it ſtill 
is, a remarkable curioſity. ee HS 
The uſe, Mr. Ward thinks may be made of theſe obſerva 
tions, is this: That ſo far as hitherto appears, any coin, in- 
ſcription or manuſcript, with a ſuppos'd date before the thir- 
teenth century, exprefled in Arabian figures, may be juſtly ſuf- 
pected either not to be genuine, or not truly read; unleſs the 
antiquity of it be certain from other clear. and undoubted eit 
cumſtances, and the date bear no other reading; and if it be 4 
copy, that it has been taken with exactneſa. v4 


Some Conſiderations on the Antiquity and Uſe of the Indian 
Characters or Figures; by Mr. John Cope, Phil. Tranſ. 
N' 439. p. 131. . 1 | | 
HE ingenious invention of figures by the ſagacious Ii. 
| a of ſuch vaſt . in numbering thar it 
can never be ſufficiently admired, tho' now a days the uſe of 
them is become ſo familiar among us, that very few confider 
what a Joſs the want of them would be to people of every de- 
pree and ſtation in life: Por, only to conſider, that ſuch a num- 
ber as not long before the conqueſt would take up a good arith- 
merician whole days to count by the literal characters, is now 
by the help of figares commonly expreſ#'d*by a child in a few 
minutes. This confideration of the vaſt ule of figures put the 
learned Dr. Wallis, and others after him, upon enquiring at 
what time they were firſt happily introduced into this iſland.” 
Dr. Mallis informs us, that we had the figures from Spain 
whither they were brought by the Moors; the Moors had 
them from the Arabians ; and the Arabians from the Indians. 
And it was the Dr's opinion, that they were firſt brought-into 
England about the year 1130: In regerd the firft inſtance of 
their uſe, which he had met with, was a date upon a chimney 
piece, which date was 1133 (as repreſented in Fig. 4) the cha- 
racter, which the Romans made ule of to ae 1900, bei 
mixed with ſigutes, as he obſerves, wes ufien done at their fi 
coming in; fince that, in Phil, Tranſ. No 266 is mention d a 
date, 1090, all in figures. Mr. Cove himſelt had produced a 
gate upon a chimney-piece at Vidgel- hall in Herrfordfpire, 
Vor. X. 4 1 which 


till earlier inſtance of the 
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which was (as ſhewn Fig, 3.) 1016, the charactet for the 1009 
being here again mixed with figures. And now he produces a 

— of figures in England, as in 
g 6. which is a draught of an inſcription over a gate-way at 
orceſter, built, as it is believed, in the reign of king Edgar, 
and is 975, which is 158 years before Dr. Hllis's date; 
44-years before that Mr. Cope had produced formerly, and is now 
760 years landing, The ſhape of the figures in his date were 
alter'd from what they are here ſhewn to be, about 2 years be- 
fore, when the gate was new chipped and beautified ; and at 


' the {ame time the modern figures 975 were then painted in their 


room, as they are now to be feen 5 the ground is gold, and the 
Ggures black, The account of this date Mr. Cope had from 
Mr. Zoſeph Dougharty of Worceſter, who lived in the houſe 
over the gate-way on which this inſcription is: He hkewiſe 
informed him, that his hoaſe goes by the name of rhe oldeſt 
houſe- in five counties: And it is the current opinion there- 
abouts, and reported by the ancient people in that place, that 
the houſe was built by King Edgar, wherein they ſay - be 
ſometimes kept his court. Mr. Cope owns himſelf not ſo well 


acquainted with the hiſtory of thoſe times, as to ſay whether 


king. Edgar either built, or kept his court there; but all hiſto- 
tians agree that Worceſter was then a very conſiderable Biſhop- 
ric; and that 9 gs and O/wwald, who were ſucceſſively Bi- 
Jhops there in Edgar' time, were both his JEN favourites; 
eſpecially Dunſtan: For, it appears that the brit thing Edgar 
did after he came to the crown. was to recall Dun/tan from 
Flanders, where be had been 3 years in exile; and immediately 
thereupon was made prime Miniſter, favourite and confeflor, at 
firſt Biſhop of Morceſter, and afterwards Archbiſhop of Can- 
terbury.z upon which laſt promotion his great friend O/arald 
ſucceeded him in the ſee of Worceſter : And ut is very likely 
that either Dunſtan or Oſwald, as having ſo much power, inte- 
reſt, and riches, might ere a building there, of which this 
te-way might have been a part: For, as Edgar died in the 
me year 9753 if we ſuppoſe the date to be fixed upon the 
building the year it was finiſh'd, as is now commonly done, 
Edgar could not live or keep his court there, unleſs it was in 
ſome part of that year, in which we ſuppoſe it to be finiſh'd. 
Mr. Cope next mentions ſome obſervations upon the different 
ſhape the figures have been alter'd to, fioce their coming into 


theſe weltern parts: For, our ancelturs wrote them 1 
om 


from whar our anceftors did, as will appear by. the table repre - 
ſented in Fig. 7. F 3 3 
In this able the left hand column conta ins the Indian cha- 
rafters ; the middle thoſe uſed h our ſorefathers, as appears 
old weſtern manuſcripts; the third, the character we noa Uſe 
We may now obſerve, that the figure 1 is the ſame as the 


Indian; the figures 2 and 3 the fame with the Indian, only 


placed in a different poſition, for the ſake of writing them 
more teadily; for, only the daſh from the udian 3 is taken 
away; they are only, as we may ſay, bath ſet upright : 80 
the Indian character for ſour is ruth the ſame with ours gj only 
we cloſe the bead, and ſet it upright, thus 4. Again, or an- 
ce ſtors transſerr d the Indian character for 3 from the place of 

to that of 8, and with very little alteration is our. 8 made 

m it. As the figure 5 was mov'd into the place of 8; ſo che 
old eight was mov d into the place of fever And as they put 
the five for an eight, they put the ſix imo thr place of five; 
which character for fix was at length alterd as in the figure; 
and laſt of all to 3. The 2 charatters 9 and o are without 
any alteration, only that our anceſtors ſtruck à line croſs the c 
pher, which we now leave out; and by that means it is reſtor d 
to its ancient form, And now we have no figure left bur "rhe 
Indian character for 3 to derive the modern 6 from, to which'it 
ſeems to have no manner of relation : Mr. Cope only-obſerves; 
that it ſeems not unlikely ro be compounded of the udian o 
(5) and the 1, as thus, 6: For, of the 2 ancient characters for 


5, the o is Indian, and the other Arabian; this laſt being uo 


other than the Arabian letter (repreſented in Pig. 8.) inverted, 
which in the Arabian alphabet denotes the ſame number; and 
1s, as it is ſuppos d, us'd by the Arabians only. | 

The Roman characters have likewiſe undergone alterations 
For, it is ſound that 1000 was repreſented by the ancients by the 
character (Fig. 9.) as alſo by the character 0 Fig. 10.) whence 1s 
deriv d the modern M for that number: Alſo 5600 was repre- 
ſented by the chatacter (Fig. 11.) and 3oqoo by the character 


(Fig. 12.) and hence the modetn characters 100 and 1599 for 


the ſame number. We alſo find in ancient infcriptions the cha- 
raters (Fig, 13.) ſtand for 20, and that in Fig.” 14 for zo; the 
letter X being twice expreſs'd in the one, and three times in the 
other, which the moderns write ſingle, as XX and XXX, 
only the timber merchants uſe the ancient characters (as repre - 
1 2 
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Remarks on the aforeſaid en Date, over 4 Gate-way Hear 
"the Cathedral a Worceſter ; by Mr. John Ward, Phil, 
Trani. N 439. P- 136. Ants! ' 


AVING. in a former Tranſaction communicated to the 
Royal Society ſome remarks on an ancient date, carv'd in 
wood, that was found at H;dgel-ball near Buntingford in Hert- 


fordſpire, with the characters (repreſented Fig, 3. Plate VI.) 


16, which had been read 1016, ſuppoſed to be mixed numbers, 
the character (Fig. 3.) being Roman, and the. 2 others Arabian 
or Indi an, as they are indifferent) call'd : Thi led Mr. Ward 
to confider two other dates of the like kind, formerly publiſh'd 
in the Phil. Tranſ, one found at Helmdon in Northamptonſhire, 

mixed characters (Fig. 3.) expreſſing, as was thought 1133 
and the other at Colcheſter, 4 to denote the year 1090, en: 
tirely in Arabian figures, But upon ſearching into the origin 


of thoſe figures, and the time when they were firlt brought into 


theſe parts of the world, he: could mect with no examples of 
them in any - manuſcripts, before ſome copies of Johannes de 
Sacro Boſco (mention d by Dr. Wallis) who died Ar. 1256, 
which was 12 3 years after the lateſt of the 3 dates above men- 
tion d. As it could not, therefore, but ſeem: very ſurpriſing, 
that workmen * nr 7 wn — of thoſe figures for Fch 
common purpo on re they appear in the writings 

the learned: 80 upon a cloſer examination and farther jr. : 
he found there was no reaſon from any of theſe dates to ſuppole, 
it was really true in ſact: For, the Zelmdon date inſtead of 1133 
(Fig. 3.) ſhould, as be then:ſhew'd, be read 1233; the Colche/- 
ter date 1490, inſtead of 1090: And that at Hidget hall has 
no Arabian figures in it, the characters 1 and 5 not being num. 
bers but the initial leuers of two proper names I G, in the 


uſual form of thoſe letters in that age. 


But there was read before the ſociety an account of a date 
at Worceſter (Fig. 6.) more ancient than any of the three 

mer; in which the unit is a Roman numeral, and the 
other two taken for Indian figures. He obſerv'd above, that 
ſuch mixtures wete ſometimes found in ancient numbers; tho 
in hat manner; they were ſo uſed, he did not then explain, 


| but for brevity; contented himſelf with referring to the Algebra 


of Dr. Willis, a book ſo very well known. The Dr. thought 
it neceflary to take notice of this, in order to account for 
bis way of reading the Helmdon date, in which the character 


(Lig. 3.) only is a Roman numeral ; Ard Mr. Ward bike 


— 
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had met with a few inſtances of it in Dr. Mead's manùſcript ok 


Boethius; De Arith; lib. 2. as cc c29, and ve as$,” where 


the hundreds are numeral letters, and both the decimals and 


units Arabian figures, but it is obſervable, this is hot done 
promiſcouſſy, but the largeſt numbers are always letters, and 
the leſſer ones, figures, as in the Holmdon date. And Mabillon 
De 're diplom. tab. xv. has obſervy'd, that in a curious manu- 
ſcript copy of Thomas n Kempis, written in the i gth century, 
ſome of the pages are 10 number d: Which method, fo far as 
appears, was always attended to, and never in any one inſtance 
mverted. So that this Worceſter date; which has a Roman 


numeral in the. place of units; and the two preceding characters 


ſuppoſed to be Indian figures, is not only without example, 
but directly contrary to all other (inſtances of ſuch mixed nom- 
bers ; which confideration alone might be a ſufficient-ground 
to think, there muſt be ſome miſtake in the reading. 
Baut the middle figure,” taken for à ſeven, is as remarkable; 
which, turning towards the left hand, forms two 'obtuſe angles; 
one above, the other below. This ſhape of the ſeren he be, 
lieves, was never ſeen before, and ſeems by no meat to ſunt 
that age. In the ſpecimen of the figures,” taken, from Fo- 
hannes de Sacro Boſco by Dr. Wallis, as may be ſeen in Fig, 


2. the figure ſeven is made in the form repreſented "in'(fig. 15.7 


like the two legs of an iſoſceles triangle. And ” in Roger 
Bacon's Calendar, dated 1292, there is only this variation; 
that the leg to the left hand is ſomewhat ſhortned as wil like⸗ 
wiſe appear in the Table fig; 2. And this form continued 
till printing was introduced among us ; as is evident" fron 
Caxton's Polychronicon, and other books printed about that 
time: Nor does Mr. Ward find it till more latterly in any 
other ang I except that in Biſhop Beveridge's table of Indian 
figures, A/irb, chron. lib. 1. c. 44 the two legs of our ancient 
ſeven are drawn parellel, and arch d at top (as in fig. 16.) 
inſtead of meeting in an angle: And Planudes, a Greek writer, 
has kept the true Arabian form (V) like the Roman five, which 
the Zuropeans inverted, as in fig. 2. The laft alteration this 
figure recciy'd among us, was by railing the ſhorter leg ho- 
rizontally ; But no inſtance of it parallel to this in the Nor- 
ceſter date, nor any thing like it, has before appear d: As 
there ſeems therefore no reaſon to ſuppoſe it a ſeven, fo Mr. 
Ward thinks it was probably defign'd for the Roman numeral, 
ten, which was made in this form, like an X; to which cha- 
rater in the old ſquare hand this ſuppoſed ſeven (6g. 15. would 
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very, well by ſupplying only the two extreme parts to the 
right or in fi got hip wart may be eaſily ſuppoſed to ha ve 


been decay'd by length of time; 
As there. is no reaſon to take the middle character for a ſe. 


ven, ſo neither is there apy to ſuppoſe the firſt intended for a 


nine, being thus placed before two Roman numerals, as Mr, 
Ward takes them both to be: It has indeed ſome fimilitude 
to that Ggure ; but nothing more than what anciently was, 
and ſtill is, common to the Tetter (fig. 19.) in that hand, which 
teſembles a double character (fig. 20.) with-an oblique ſtroke 
turned inwards from the bottom of that to the right hand; 
ſo that if the other to the left be taken away, what remains 
will appear in the form (fig. 21.) like what is here call'd a 
nine: And every one, who has any acquaintance with anci- 
ent inſcriptions knows that letters frequently periſh in this 
manner, one part before another, | | 
Upon thele ſuppoſitions the true reading would be MXV: 
But fince the old 14 js now deſtroy d, and modern figures 
put in its place, this muſt remain uncertain. And Mr. Ward 
cannot but think the former characters muſt have been very 
dark and obſcure, for the following reaſons. | 
There is a tower, as he is inform'd, over this gate, of which 
Dr. William Thomas, who lives very near it, has given ſome 
account, in a treatiſe, entitled, A Survey of the Cathedral 
Church of Worceſter, p. 7. it is commonly call'd King 
Jobs tower, and ſaid by ſome to be built by him: But it 


« was much more ancient; having in the front of it the ſtatues 


+ of King Edgar, and his two Queens Erhelfleda and Erhel- 
. Pry" s the ſtreet, it bad into, in —_ writings 18 
* call'd Edgar-freer.] See likewiſe Hearne's preface to Hem- 
ing's Chartularium, in the front iſpiece of which treatiſe it 
a. draught of thoſe 3 figures, Could there be any room for 
its being ever ſuppoſed to have been built by King John, while 
this date was plain and clear? Or would the author of the 
ſurvey have contented himſelf with only ſaying, it was much 
more ancient; when he could ſo cafily have given us the year, 
had he been ſatisfied with the reading. King Zdgar had been 
a great benefactor to the Cathedral Church at Morceſter; and 


is ſaid to have given it 300 hides of land, vide Dr. Thomas's 


account of the Biſhops of Worceſter. Edgar died in 975, but 
his Queen. Ethelfrida ſurvived him ſeveral years. And as it 
is not.uouſual, in order to perpetuate the memory of publick 
bene ſacturs, to erect ſtatues and other monuments of them, after 
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they are dead, it might be ſo in the preſent caſe, and the ſtreet 
c 


receive its name 
But tho' the preciſe year of this date cannot now he determined 
with certainty : It is ſufficient. to haye ſhewn, that neither 
the order of the characters, their ſhape, nor the oldeſt examples 
of Arabian or Indian figures, any where found, do in the lealt 
countenance the reading given it: But on the contrary, all of 
them afford the higheſt probability, that it cannot de ge» 


nuine. 5 
Mr. Ward only adds, that Mr. Gale and Mr. Nas told him, 


they thought the two firſt characters taken for a nine and a 
ſeven, might probably have been nothing but the character re- 
preſented in Fig, 19. which will bring the date to 1005, ten 
years nearer the time of Edgar. Mr. Ward's. only difficulty 
as to that reading is, that the character would then have two 
oblique ſtrokes Fig. 22.) prolonged from the bottom, one in 
the middle, be ſides the other uſual one towards the right band, 


which Mr. Ward does not remember ever to have met with: 


But as this inaccuracy might ariſe from the obſcurity of the 
character; he leayes it to the curious to judge either way as 
they pleaſe, both ſentiments equally ſuppoſing the original cha- 
rafters of this date muſt have been Roman numerals. 

This enquiry is the more neceſſary, as it is apprebended to be 
a matter of ſome conſequence, eſpecially with relation to ma- 
nuſcripts : A copy, for inſtance, of ſome ancient author, written 
in 1375, and dated in Arabian figures, may, by changing only. 
the 3 into a cypher, be carried back 300 years ; or by making. 
it a nine, and taking out the 1, may be raiſed fill a century 
higher, to 97 5, the ſuppoſed year of the Worceſter date: And 
thole converſant in manuſcripts are ſenſible that the age of them 
cannot always be determined barely by the hand: Since, there- 
tore, Arabian figures are in molt caſes much more eaſily falliged 


than Roman numerals, Mr. ard preſumes a too great caution. | 


cannot be uſed, in admitting any inſtances ot them mora 
early, than have hitherto been diſcoveted, but upon very clear 
and tufficicat evidence, | 


Experiments on Electricity; by Mr. Gray. Phil. Tran. 
N* 439. p. 166, | | 


FE B. 18, Mr. Gray tried what effect would be produced o 


leveral forts of wood, with reſpect to the luminous past of 
electricity; the wood (which was 3h aſh, and holly) was made 


imo rods of the ſame form with the iron ones mentioned in 
former 


ſome time at leaſt) from this building. 
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former experiments; theſe being ſucceflively difpoſed upon 
electric bodies in the fame manner as the iron rods had been, 
and the tube applied to one end, there appeared a light on it, 


but not with 16 great a force, nor did it extend to at 4 


length ; "neither Was irs form conical, but rather cylindrical ; but 
its extremity ſeem'd to confiſt of a ſhort fringe of light; when 


the Hgbt, communicated to the rod by the application of the 


tube, ceaſed, wy a motion of the hand towards the Ir 
ig the 


of the rod, the light came out again, as was mentioned 


. iron rods ; but when the hand ot finger was held near the point 


of theſe wooden rods, there was no prick ing or puſhing of the 
finger felt, as when the iron rods were made uſe of. . Gray 
had ſome of theſe rods made much bigger at one end, than the 
other, and now applying his: finger to the larger end, there 
not only appeared a light, but the finger was puſhed, more eſpe- 
cially when the holly rod was made uſe of ; and the cheek 
was a little pricked, but the ſmart was not near ſo great, as 
when the iron rods were uſed ; the great end of the rod was 
pointed with a much larger angle than the leſſer one; yet 
there was very little, if any difference, in the form or bigneſs 
of the light that proceeded from either end. | 


Haring procured two pair of lines of worſted yarn, one a - 


mazarin blue, the other a ſcarlet colour, on the 3d of April he 
ſuſpended the boy, firſt on the blue lines, * he found al 
the effects the ſame, as when he was ſuſpended on lines of 
blue filk : He then ſuſpended him upon the ſcarlet lines ; but 
now tho” the tube was as well excited, and the experiment 
often repeated, yet there was no effect produced on him, either 
of attraction of a pendulous thread, nor of pricking or burn- 
ing, by applying one's hand near him ; he then laid one of the 
iron rods, firit upon the blue lines and all the ſame eſſects were 
exhibited, as when the ſame rod had been laid on filk lines 
of that colour 3 but upon laying the ſame rod upon the ſcarlet 


lines, no manner of attraction, Cc. was perceived. 


Mr. Gray now found, that when the ſtand with the little ivory 
cups (mentioned in the experiments on the communicative elec- 
tricity. of water) is ſet upon any electric body, the ſame phe- 
nomena are produced, not only by holding the tube near the 
water, but when that is removed, and the tip of the finger 
placed over the water, there is a little hill or protuberance of 
water of a conical form, from the yertex of Ach procerded 
a light, and a ſmall ſnapping. ww 1 
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May 6, the following experiment was made: The boy be- 
ing ſuſpended on the ſilk lines, and the tube applied near bis + 
feet, as uſual : upon his holding the end of his finger near 4 - 

ntleman's An ſtood on a cake made of ſhell-lac and 
black roſin ; and at the ſame time another gentleman ſtand; 
at the other fide of the boy with the pendulous thread; the 
boy was then bid to hold his finger near the firſt gentleman's 
hand; upon which it was pricked, and the ſnapping noiſe 
heard; and at the ſame time the thread which by its attrac- 
tion was going towards'the boy, fell back, the boy having loſt | 
a great part of his attraction; upon a ſecond. moving his fin» . - 
ger to the gentleman's hand, the attraction ceaſed ; then the 
thread being held near that gentleman, he was found to at- 
tract very Ts ly : But having afterwards repeated this ex- 

iment, Mr * found that tho' the attraction of the boy 
1s much diminiſhed, yer he does not quite loſe it, till 2, 4, and 
ſometimes 4 applications of his finger to the hand of him, that 
ſtands on the electric body, but without touching him. At 
another time he cauſed three perſons to ſtand, one on a cake 
of ſhell-lac, c. the other upon one of ſulphur, the third on a 
cake of bees-wax and rofin ; the perſons all holding hands, 
and the boy applying his finger near the firſt man's hand, 
they all three became electrical, as appeared by the atfrat- 
tion of the thread, when held near any of them, Ll 

June 10, in the ung Mr. Gray repeated the experi- 
ments with the wooden rods, the moſt material of Which 
were made with the holly tod; and this being laid on the 
glaſs cylinder, and a fir board, about a foot ſquare aud 4% of 
an inch thick, placed ereft upon a ſtand, which was ſet on 
another glaſs cylinder ; ſo that the centre- of the board was {i 
ary near the point of the rod, but not to touch it by near £ 

alf an inch; then the tube being held near the great end Eo 


of the rod, there iſſued out a light from the little end of the 4 
rod, which was that next the board; and as the boy told 'Y 
Mr. Gray, it came along with a hiffing noiſe, and ſtrack 1 


agaisſt the board: When he touch'd the board, there was 
a light; and at the ſame time, another on the end of tba * 
tod, hut he heard no ſnapping nor, pricking of bis finger, as 8 


when the braſs plate and iron rod were made uſe of, | 1 
When the boy was ſuſpended upon the ſcarlet lines, he 

attracted the white wp at 4 very {mal} diſtance; but the 

attraction ccafed in about d or 7 ſeconds of time; Then 

the boy being taken off, an iron rod was laid on the lines; 

; Vor, X, + L but 
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but there was no'attraftion of the thread by the body of the 


rod ; but hen the thread was held near either of in pointed 
ends, there was a ſmall repulfon of it, and in the dark « 


Very ſmall liaht was ſcen at cach end of the rod. * 
Mben the boy was ſuſpended upon the blue lines, he at- 


teacted the thread to him, when it was held at leaſt a foot 

diſtance from 'himg and continued his attraftion to near ) 

17 50 5 the iron rod continued its attraction not more that 
econds. 

In the afternoon when the boy was ſuſpended on the blue 

lincs, he continued his attraction 50 minutes; on the ſcarlet 

lines; 25 minutes ; on the orange coloured lines, 21 minutes, 


By theſe experiments we fee the efficacy of eleAricitv on 


bodies ſuſpended upon lines of the ſame lubſtance, but of 


different colours, and alſo that the attraction continues much 
longer upon filk than vam; and conſequently filk is the 


propęreſt body to ſuſpend bodies upon, to which we would 
communicate electricity. 4 | 


Ai Account of the Births and Burials, with the number of 
'  Jubatzrants at Stoke-Damerel, in the County of Devon; 
S Mr. William Barlow. Phil. Tran. N“ 439. p. 171. 


PON taking a furvey about Mic haelmas 1733, of the 
P inhabitants of Stoke damerel, the number 85 perſom 
(men, women, and children) teſiding in the pariſh, amount- 
ed to 3361, By the regiſter Mr, Barlow finds, that in the 
fame year, 28 couple were married, 61 males, and 61 fe- 
males baptized and 62 people buried. 
Baptized. Buried, Namber of people 
122. 62. 3361. 

Whenee it appeate, that the number of perlons who died, 
is one more than half the number of children born, and that 
about 1 in 54 died. | | | 

It is to be obſerv'd, that the general fever, which almoſt all 
the inhabitants of the ſame place were ill of at the ſame 
time, was in part within the year mentioned; alfo that one 
of the perſons included in the number of thoſe buried, was 
« foreigner brought from on board a Durch ſhip in the 
river; and that two more were drowned from on board 3 
man of war; but the ſhip's company is not included in the 
number of the inhabitants. | 
lt appears both from experience and obſervation, that 
thepariſh of Sroke-damercl id as healthful an air as any in 
England. | {be 
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The foramen ovale of the. Heart found open in an Adults by. 
. Anand. Phif Fal. Ne 4, b. . 
M* — dyibg ar the 18e of 32, of ad illoeſi that had 
rplexed his phyficians, was opened, to diſcover an 
impoſthume, which was 4pÞrebended in the belly : As no- 
thing was obſery'd thete worth norice, buf à very great te. 
hxation of the vi/cera, the cauſe of his death was looked for 
in the thorax ; and there the lungs were ſtrongly attached on 
each fide, to the pleura, and à large collection of water in 
eich cavity, eſpecially on the left, where the pdſterior Io 
was ibflam'd and tending to ſupparation: The quantity 
water in the pericardium was * than fant, and the 
heart much larger than could be expected in ſo great an 
arrophy, as the patient was reduced to; in it "the foramen. 
quale was foun 7167 ſo as to give Packete to a large finger, 
when 4 fungdus ſubſtance, which grew from the circumfe- 
rence of the foramen, 48d ſtopt up the fatye, was remov'd 1 
The valve was hatdly perceptible, being callous and furl'd up: 
The ductus arterioſus was found cloſe as uſual. This patient 
bad enjoy d great health till latterly, and gave no fign of this 
opening of the foramen ovale, which is preter-natural in 
to. | g N 


A Propoftitt felartir to tht combination of trampar 
Leue 275 refle ing Hauen; by M. Hadley 1 Phil 
Tranſ. Ne 440. p. 185. 2 


H E effects of the combining ſeveral kinds of tels# 
ſcopes with reflecting planes led Mr. Hadley to the 
following propoſition, | * 

That if two lens's of cqual focal length be put togęthet 
in the form of a teleſcope, and a plane ſpeculum be placed 
before one of them, fo that the axis of the tele cope make 
any angle with its ſurface, and 4 ray of light (the line of 
whoſe direction lies in- a plane perpendicular to that ſurface, 
and paſſing thro' the axis of the teleſcope) fall on it, and be 
reflected from it, ſo as to paſs thro' the teleſcope ; then the 
line of its laſt direction, after paſſing the teleſcope, will make 
an angle with that of its firſt direction, before its incidence 
on the ſpeculum, very 2 equal togdonble the angle, 
made between the axis of the teleſcop® and the ſurface; of 


the ſpeculum. . 1 
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"Lemma. Let the line F G (ſig. 25. pl. VI.) be the common 


Mis of the two lens I D and K E. of equal focal lengths; 
to which let the lines A D, PB and BE, be each equal; 


and let a ray of light, iflaing from a point in the axis P. Kali 
on the Tens I'D at I, and be there refracted into the line 8, 


cutting the axis in G, and meeting the lens K E in K; where 
Jet the ray be again refracted into the line K H. cutting the 
aforeſaid "axis in H: The angles I F D and K H E are 
very nearly equal. n 77 N 
| Dimonfractey. We learn from. dioptrics, that the lines 
Fl, 1G, KH, and F G are all in the ſame plane; and by 
the conſtruction, the lines AD, DB and BE are equal; 
and by 4. 20. of Huygens's dioptrics, the lines FA, E 
and F G are continually proportional ; and conſequently F A 
is to AD, as FD co DG ; and by 4 gn. F A is to AD, 
as FD—FA (A D) is to DG - AD (ZB G.) There- 
fore, A D is to 5 G, as FD to DG. By the ſame propoſi - 
tion, the lines B G, E G and HG are allo continua ro- 
pan and BE(=AD).18s to B G, as EH is to EG. 
ence it follows, that the lines FD, DG, and EH, EG 
are proportionals: But as F D is to D G, ſo is the tan- 
gent of the angle I GD, or K GE to the tangent of the 
angle IFD; ard as EH is to E G. ſo is the tangent of the 
angle K G E to the tangent of the angle K HE: The tan- 
ent of the angle K G E, there fore, has the ſame proportion 
the tangents of cach of the angles I FD. and K HE, and 
vonſe que ntiy choſe angles are equal Q. E. D. 
VN. B. In the demonſtration of the above cited propofition 
of Huygens, the thickneſs of the lens's is neglected, and the 
diſtance of the points I and K, from the line F G, ſup- 
poſed very ſmall; ſo that if either of thoſe are too great] 
there may ariſe a ſenſible difference between the angles 
IF D and K HE. | 
Let DF and CG (fig, 24.) repreſent the two lens's put 
together as before, having their common axis in the line EL, 
and BN 1 ſpeculum, to which that line is inclined in 
the angle GH N, and let AB be a ray of light, falling on 
the ſpeculum at B, as is before — and let it be there 
reflected towards the point C of the lens CG, where it is 
reſracted towards the point D of the lens DF, and there 


again refracted into the ine D E, cutting the axis in E. 


be angle AO contained between this laſt line D E, 


continued backwards, and the firſt line of the incidence of 


the ray A B, will be very dcatly equal to double the angle 


3- . 
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of inclination of the axis of the lens's EL to the plane t 
the ſpeculum BN 5 5. 6. double the angle G HN. 
Demonſtration. Produce the lines of incidence and re- 


fletion of the ray A B and B C, till they meet the axis of 


the two lens's in 1 and L; and thro' the point B dra B-K 
perpendicular to the plane ot the ſpeculum, and cutting the 
fame axis in K, the angles K BL and K BI are equal 
The angle KLB is the c of the angles TK H and 


KB L; and the angle HI B is the ſum of the angles I'K B 


and K BI (equal to K BL): Therefore, the 7 K B 
is cqual to half the ſum of the angles H IE and KL B+ Bot 
by the foregoing Jemma, the angles KLB and FED gate 
very nearly equal : Therefore, the angle IKB is nearly 
equal to half the ſum of the angles HI B and FEDs# 
J. e. to half the angle POB; and its complement BHT 
or G HN is nearly equal to half the angle A OP, the 
complement of POB to a ſemi- circle. Q. E. D. ie 

It the firſt incidence of the ray be ſuppoſed to be io the 
line E D, it will proceed in the ſame track as before, but 
with the contrary directions; ſo that the angle EO B made 
between the firſt incident ray, and the laſt reflected obe, 
will ſtill be equal to the double of G HN, 4s before; | 


It is evident that on this principle an inſtrument might be 


conſtructed, whoſe effects would, in a great meaſure, refem- 
ble thoſe of that in PH. Tranſ. N 420: But it would 
be liable to the errors ariſing both from the ſpherical figure of 


the lens's, and the different refrangibility of the Tays of 


light, when the object is ſcen at a diſtance from the axis of 
the teleſcope ; altho* thoſe errors, by a proper diſpoſition of 
the parts of the inſtrument, may be reduced to à very ſmall 
quantity: However, for this reaſon, and becauſe the in- 
— ſeemed to Mr. Hadley to be attended with greater 
inconveniencies, both in its conſtruction and uſe, than the 


other, he has not thought it neceflary to give a more par- 
ticular deſcription of it. ” | 


A large bony ſubſtance found in the Womb ; by Dr. Hody. 
| » . l. Tranſ. N“ 440. p. 189. 

I N examining the pelvis of a woman, 537 years of age, Dr. 
Hoody ſaund a large bony ſubſtance in the womb) and ſo 

ſtrictly united to it, that they ſeem'd one and the ſame body: 


Upon cutting the ſubſtance aſunder, he obſerved the offifica- - 


tion went no farther than the thickneſs of a ſhilling; the 
part 
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Part immediately under the offification was like firm fleſh, and 

this fleſh grew ſofter and ſofter, as it drew near its centre. 
This woman never had but one child, of which ſhe was de- 
Mivered about 27 years before ſhe died: Her chief complaint⸗ 
3 fdr ſome years, were a ſhort cough, great difficulty in breathing, 
4 frequent uncatineſs in making water, or in going to ſtool, and 
= _— 1 weight, or bearing down, upon the parts of geneta- 
I t | 
1 The immediate eauſe of her death was, undoubtedly, arf 
= Afthing x for, ſhe had only ofte lobe of the lungs left, that was 
perſectly found ; the reſt adhered firmly. to the pleura, were 
very much contracted; and in ſome places ſcirrhous. | 
A (Fig. 1, Plate VII.) repreſents the bony ſubſtance z B the 
ſubſtance of the womb- cut open, and turned backwards; QC 
ſmall fibres connecting the bony ſubſtance with the wrerus ; D 
the a. 4 Fallopian tube lying upon the membrane, which joins 
the tube to the terus, and to the ovarium ; E the ovariutn'; B 
the Morſus diaboli; G the left Fallopian tube cut off; H the 
" neck of the wrerus cut open, as clongated by the diſeaſe; I the 
| mouth of the urerus laid open; K the greateſt part of the vas 

1 gina likewiſe laid open | 2 2 
This uterus, with the bony ſubſtance adhering thereto, hays 
6 ing been kept 10 years in ſpirits before it was ſent to the en- 
graver, the vagina, Fallopian tube, the membrane on which 
the tube lies and the ovariym, muſt be ſuppoſed to be greatly 
contracted: But that part of the wreras diſtended by the bony! 
ſubſtance is indeed very little contracted: For, when firſt taken 

out of the body it was ſcarce as thick as a half crown piece. 


Some Experiments concerning the impregnation of the Seeds 
Plants; by Mr, Logan. Phil. Tran. N“ 440. p. 192. 

8 the notion” of a male ſeed, or the farina ftcundans in 
vegetables is now very common, Mr. Logan only mentions 
ſuch obſervations, "as may have ſome tendency to the ſubject in 
hand: And firſt, he finds from Mr. Miller's dictionary, that 
M. Geoffroy, from the experiments he made on Mais, was of 
opinion that ſeeds may grow up to their full ſize, and appear 
perſect to the eye, without being impregnated by the farins z 
which poſſibly, ſor ought Mr. Zogan knows, may in foi 
caſes be true, as there is no end of varieties in nature. Bat i 
the ſubject M. Geoffroy mention d, Mr. Logan has reafon to beg 
lieve it is otherwiſe 3 and that he did not apply all the care te; 


quilite in the management. 9 6 
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In ſpring Mr. Logan refoly'd ro make ſome experiments on 
maiz or Indian corn, In each corner of his — (which is 
40 foot in breadth, and near 80 foot in length) he planted a hill 
of wack corn; _ matchjog the 2 ll to a 

eight, and were puſping out ta ve, an 

elo rom one of hole” bills he cut off the whole — 
ls; on others he carefully open'd the ends of the ears; and 
from ſome of them he cut or pinch'd off all the filken fila- 
ments ; from others he took about half, from others one fourrh, 
and three fourths, Cc. with ſome variety, noting the heads, 
and the quantity taken from each: Other heads Again he tied 
vp at their ends ( juſt before the filk was putting out) with fine 
muſlin, but the fuzzieſt or moſſ happy he could find, to prevent 
the paſſage of the Farina; dus hat would obſtruct neither ſun, 
Air, or rain. He allo faſten'd it fo very looſely, as not to give 
the leaſt check to vegetation. 

The conſequence of all which was this; that of the 5 or & 
ears on the firſt hill, from which he had taken all the taſſels, 
from whence roceeds the farsna, there was only one pe — 
ſo much as a fingle gra i in it.; and that in about 480 cells 
but about 20 or 21 grains ; the heads or ears, as they Rood on 
the plant, look'd as well to the eye as any other's They were of 


touch, for want of the grain, they felt light and yieldi 
the core, when Jivelted of the leaves that cover it; 
of ſeed were jn their ranges, with only a dry {kin on each. 
In the cars of the other bill, 

the filk ; and in thoſe he had cover'd with muſlin, there was 
not ſo much as one mature grown grain, nor other than hat he 
has mention'd in the firſt: But in all the other ears, in which he 
had left part, and taken part of the filk, there was in each the 
exact proportion of full grains, according to the quantity or 
number wa the 6laments he had left on them. And for the fe 
grains he found on one head in the firft hill, he immediately ac- 
counted thus; That head, or ear, was very large, and {food 
prominent from the plant; pointing weſtward with its ſilk di- 
gectly towards the next bill of Indian corn ; and the fari na, he 
knows, when very ripe, on ſhaking the ſtalk, will fly off in the. 
ficeſt duſt, fomewhat like ſmoke, He therefore, with good 
reaſon, judged that a weſterly wind bad wafted ſome few- of 
theſe particles from the other hill, which had lit on the ſtiles of 
this ear, in a ſituation. perfectly well fitted to receive them, 


which none of the other ears og the ſame hill had: An 


ROrAI SO err. 1% 


their proper length; the cores of their full ſize: But to 4 
from which he had taken all 
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he was ſurpriſed that be found no more of the ſame car impreg. 
nated — dane? UE $—'* oh ST mo 
As Mr. Logan mas very exact in this experiment and curious 
b in bis obſervations, he thinks it may reaſonably be 


| allow, chat notwithſtanding what N. Geoffrey may have de- 


liver d of his trials on the ſame plart, that the filk was taken 
quite away from thoſe heads, and that in ſuch as were cover'd 


with muſlin none of the grains will grow up to theit ze, when 


prevented, from receiving the farind io imprrgnate them; but 


appear, when che cars of corn are diſcloſed, with all the beds 
of ſeeds or gra ins in their ranges, with only a dry ſxio on each, 
about the ſame fize as when the little render cars 12 fila 
with milky juice before it putz ant its HI. But the few gra ins 
that were grown on the ſingle were 4s full and as fair as 

he had ſern; the places of all the reſt had only dry empty — 
licles as he has deſeribed them; and he much queſtions, u he- 
ther the fame does not hold generally in the whole courſe of ve- 
getation, tho it may not be ſaſe to pronounce abſolutely upon it, 
without a great 755 of experiments on different ſubjrcts. But 
he believes there are few plants that will afford ſo fine an oppar- 
tunity for obſervation as the maiz or Indian corn; becaule its 
ſti les may be taken off ot Jeft on the ear, ip any proportion; 
and the grains be afterwards number'd in the manner men- 


tion d. * 1 
Some Obſervations of Eclipſe s Jupiter's Satellites, ar South- 
NN 8405 in Northamptonſhire; by Air. Lynn, 
Phil. Tran. N“ 440 p. 196. IIS os a? 


| TI teleſcope Mr. Lynn made uſe of in the following 


obſervations is the fame as formerly, having à 13 foot 
object glaſs, with an aperture of 2 inches and 4 tenths, and an 
eye· glaſe of 2 inches and 4 focus; by apparent time at Sauth- 
wick, neat Oundle in Northamprotfhire ; longitude weſt from 
London 30 minutes as follows, _ 4 8 


5 "TOTP . | Mon. D, H. M. 8. 
* The 1 nn began 7 Apr! 25 10 » 40 
In a minute after it ſeemed to? 2) 

_ as bright as the 4th ſatel- | 20 20 

Aud at full brightneſs about , al 20 


x329-39 The ab ſatellite emerged Jan. 25 9 45 -=_ 
| car 


Rovay 8acez ny! abt 
Year Mos. D. H. M. 8. 


A 1730 71. * ſat. begao pip wett: Nob; » * 13,27" 46 
vite out of ſight 19 46 
1731 Ti: — {at, be % emerge e Fry 1 33 8 
Aud Feed at full RELA 36.30 
©... _, The firlt fat. began to emerge r.18 11 Fm? 
Aud was at full ightneſs abc r 
Age in the firſt 5 — to hin e e 30 
by at full brightneſs about e ee 

A 294 2 by the third latell ite at 11 49.39. 
non ſt ſat, began ta immerge* Jan. 74 55 
124 was quite out of "fight about | 4.25 

3751 2 The third {at, began ig immerge Jan. 28 14 1600 
Mas but equal in lig che SIP o., 19 00 


1 87 diſappear'd at 24 00 
ſecond ſat, began to emerge Apr 30 12 14 3 


The firſt ſat. be EE 6.12.4 
1732-3 The third ſat, quite diſappeard To's $.,13...5. - 
1733 Again the third Lat. difapp 1 Apr. 3 13 3,30 
But! 4 — to fail of itz Light about 3 ors 1 
| | bre. . 
135 The ſecond ſatellite immerged May 28 10 45 o 
The third began to emerge Aug. 34 10 30 
And was 4 or 5 minutes before, it came fo its fy 


brightneſs. 


| det che High Tide inthe River of l Feb; 16, 
1735-6 % by My. Jones. Phil. Tranf, N%440./p. 198; | 


R. Jones having in a former Tranſatfim given. ac- 
count of the titles flowing in the river of That, 15 5 
then flow d 20 ſoot 5 inches — a half as he took it by A le 
vel trom that higb water mark to Tow water the next morning, 
and was 4 inches higher than had, been known for 20 years be- 
fore: He now adds, that having marked that high tide on a 
poſt; on the 16. of February, 1735-6 the tide role at the fame 

lace 6. inches 4 above that mark, and flow d near 2 foot the 
fn half hour but one before bigh water, | 
Had the tide flow'd its full time, it would have a wd half an 
hour W and drowned the whole n r a 
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_ e Diſtemper : | by Dr. Abraham Vater. 
22 N*:4.46- p. 799. Tran/fared from tb Latin. 
JN 229: Tran NM 42.4 is an account of a e 
and'cariois cafe of à diſtempered cutit or rather cuticula in 
ai lad of 1 years of age; it. was ſo thick and hard as 
to be rather like the bark of a tree than a human ſkis ; and like 
a caſt-it covered His whole body; excepting the palms of the 
hands and ſales of the fret, that he ſeemed to be enveloped in it; 
it was yearly ſhed in autumn, _ | ee, 
This caſe is very well illuſtrated by the hiſtory of a girl of 
eu of age, at Gera in Foigrland, a feat of the counts of 
. Reuſſenz ns the De. had it from Pr. Harni/chius. 
Foe rs before, ſhe hid" laboured under a ſwelling of 
her joints and whale body; and after the uſe of ſeveral quack 
and other medic ines, # remarkable hard tumour aroſe on her 
back between the ſmoulder· blades, which being taken for a be- 
ing bunch, it was diſeuſſed by topical applications. But 
that time there inſenſibly began to grow on her hands and 
. fer, eſpeciallyon the palms and foles, 2 dry hard cruſt, that 
7 2 good:way on the ends of the fingers and toes, and 
indered ber graſping and walking, ſo that ſhe could neither 
ſtand nor gb, but was fain to be carried. At times the cruſt 
ſhells; eſpecially-afrep various inurififons ; but thereby ſhe be- 
came ill. and fwolny with anxiety and pains internally, that 
continued till the truſt was again regewed : Upon which ſhe ſelt 
no other inconveniency then being depriv'd of the uſe of her 
hands and feet. Im d year after,” ypon the diſorder recurring ſhe 
was committed to the cate of f fürgebn, who with mercurial 
laxatives and cleanfing decoAions removed the diſeaſe, and te- 
ſtored ber ſkin to! its former cleanneſi: So that ſhe ſecmed to 
enjoy a perfect ſtare of health; but whether it ſhould continge 
time maſt ſhew;. Upor viewing this cruſt with a microſcope, it 
2 appears +6 conſiſt of little ſcales, which the more evi- 
gdefitly ſhews; that it is nothing other than the cuticle itſelſ, 
en d and harden'd by «a viſeid and tartarous nutrimem. 
The ſame Dri: Horniſchius alſo relates that in a neighbouring 
town there is * young) woman, who twice a year for a long time 
ſhed ſuch a cruſt from her hands and feet as alfo from the arm, 
and found no: relief from- any medicines hitherto made uſe of: 
But this latter patient laboured under an obſtrufion of the 
Menſes, which ſbemed to be the ' ſource of this diſorder. 
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vacuo were larger than in t 


oo ingly, vis, oy ſecon 


1. of an inch on a 


Nor ar worry! 4. 


2 con 1 Yibrations Perdulugs 
de ee. Tran. ph P4201. 42 
H nt Mr, ve ip Phil. T1 N 
+ cee Fr eee by ts 
ith a nice. pendulum. clock of Mr., Grahams m 
25 he to mand 


Dr, Derbam's. ſome ex — 
8 os at may darf aſe in obſervatiom of this 
nature 
| The Grſt he takes notice of « are 7 experiments hea nas 
in 1704, with excellent inſtrumenta, concerning the vidra- 
AR of pendulums in Jo that were publiſhed in N. 
Trarſ. Ne 294.4. The nm gl gbich is that the — — 
open air, or unexhauſted re- 
ceiyer; as alſo, that the oye ons or —— of the 
vibrations, was conltantly. in oak uf of 
air, (of the, rarity ot denfity — * which w 
& ſh of he Alr-pump,. And as the 2 larger 
or Fs o the times; wer augmented or dimini a 
bk 4 an hour flower, when: the vi- 


brations. 4 7 „and leſa aud 40 aa the air whs . 
mitted, and rat ions ſhortned. | 
But ory ra times were lower, ds the vikediogd 


Vers larger, yet he had reaſon to conclude, that the pendulum 
y movy'd quicker in, vacno, than inthe air q becauſe” the 

me difference or RN 
N cauſe the movernent in- 
d of two ſeconds in an r 

wer in the ſame time, .as found y:inice e 8 

The next experiments the Dr. mentions; he made at feve- 
tal times, viz, in 1705, 1706, and 112 by the help of s 
pol month-picce that ſwings ſeconde: "The weight chat then 
rove_ it was about 12. or 13 pounds, and it keptitime ex- 


40037, the Jon's mean maion e 


07 We or 14 {cconds in a day. 
And 1 increaſe or dimioution of the 67 that 


drives the clock, accclerates or retards its um z ſo, no 


doubr, doth _cleanneſs or foulneſs affect it 3 and ſo doth bear 
and cold ; For, all have the ſame effect ISS 
alum. 
ke laſt experiments the Doctor mentions, he made in 
1716, and 1718, to try * and cold had u 
| ; 2 


9 * . 
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ihn rode of the ſame lengih, or as near as poſſible to thofe 
Ting ſeconds; He made his experiments with round 
rods of 4bouf'a/quarter of an inch in diameter, and with 
— rods about'4- of an inch ſquare ; the effect on both 
Which were che fam. 
At rift” he took the exact length of the rods in their 
natural temper : Then he heated them ſtom end to end in 
4 ſmuh's fire neurly to a flaming heat ; by which meat 
they were- lengthened two tenths of an inch. Then be 
quench'd them in cold water, which made them 7 of an 
th ſhorter'than im their natural ftate, © 0 0 10 
Then be warmed them, as near as be could gueſs, to the 
temper of his body, by which nean they were about 5 of 
am inch longer than in their natural tem per. 
Aſter warde he cool'd them in a ſtrong frigorific mixture 
of common ſalv and ſnow, which ſhortencd them % parti 
of an inch ne 1 f 12 err 
Aſter warde he meaſur'd theſe rods, when heated in ag 
hot ſun, © which lengthen'd them 1, parts of an inch mort 
than their natural tem per. 
_ *n Alt theſe experiments ſeem to concur in reſolving the 
phenomenon du lum clocks going flower under the 
or, than in the latitudes from it: But yet he ow 
that he hat too good an opinion of Sir aac Newron's 4 
tion of the ſpheroidal-figure' of the earth, to part eaſily with 
ity und thereſbre he leaves it to the confideration of others, 
how far the ſi gure of tbe earth, and how far beat and cold, 
and the rarity and denfity of the air, are concerned in that 
„ rofiods int gg yo” ers 6, Fr 519 21908 
TheiConſtruftion and uſe of ſpherical Maps, or ſuch as are de- 
 dineared upon Portions of.@ ſpherical Surface; by Mr.Jobn 
Colſon, Phil. Tranſ. N“ 449. p. ac4. | 
Eographical maps and hydrographical charts, tho” re- 
G | Ce of £ edever e ſurface; yet at firſt 
were delineated upon planes, as being the moſt eaſy and ob- 
vious, rha"inotthe moſt natural and accurate repre ſentations: 
And they will de ſaficiently near the truth, when the part 
ofithe earth or Teas to be deſcribed is not of a very large 
extent ; and ſach have been uſually call'd chorographical 
and topographical maps: But when the map is any thing 
Kenne or is to contain any large tract of the eartk or ſeas, 
oppoſe; ſor inſtance; one of the four quarters of the world, 
F + 1 as 


bra br % 
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4s they are call d; in that caſe, when-the 1 F or repre- 
ſentation is upon à plane, the parts muſt; 'necefarily; be di- 
ftorted ; as, one way contracted beybud the truth, and another 
way dilated :"'{o as to give no juſt idea of the whole. Not 


can this diſtortion be poſſibly avoided, - when any\confiderable 


rt of a ſpherical ſurface, by any ptojectlon whatever, is to 
2 repieſented upon à plane, It is true, this diſtortion is 
always regular and according to certain laws: 80 that 
knowing the nature of the projeftion, it may tolerably well 
be allow'd for: But to do this ſcientifically, aud as it 
ought to be done, requires much skill and accuracy in the 
maker, as well as good. proficiency and expetience in the 
ruſer ; and therefore not q proper for an introdation'rs 
2 in the rudiments of geography 5 young minds being 
apt to receive wrong notions and prejudices from them g at 
leaſt they cannot be rightly and eaſily inſfructed by them. 
To obviate this inconvenience, geographers have contrived 
and conſt ructed the terreſtrial globe, on which they endea- 
your to delineate all the parts of the earth's ſurfagetn theit 
natural ſtate, as to longitude, latitude, diſtance; beating, mag- 
nitude, Ac. which being a true and genuine repreſentarion 
of the whole ſuperficies of the earth, as fat as it is hitherto 
known, is the beſt adapted for eonveying juſt not ions to young 
minds, and for preventing all falſe conceptions and repolſel. 
fon. After the firſt rudiments of geography have been im- 
bibed from hence, they will then be prepared ſor the uſe of 
plain maps ; and will afterwards find, that large projettions 
of particular, countries, kingdoms and provinces: #7 plano, 
will be of excellent ſervice to them for their farther improve- 
ment in this uſeſul and neceſſary fcience. Nor will they now 
be in any danger of being miſled by ſuch maps, tho, they 
= _ ſuch juſt and natural repreſentations of the terreſtrial 
he eo niet cones 
Now the ſame conveniencies; that may be derived from 
the whole globe, may, in proportion, be had from any notable 
portions of it;; as an W a quadrant, a Textant, an 
octant, or other part; but with this advantage beß des, that 
theſe partial ſoberical maps will not only. bench leſs cum- 
berſome, and more managable than a whole globe, but may 
be made much more accurate and particular, 'as being ca- 
pable of being formed to.a much larger diameter than a 
globe can be conveniently made to. The maps may be firſt 
printed on a plane, as is uſual in the common gloves, _ 
n 
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ofp paſtboard will be matter of no 
E in projecting the maps in 12 * after the Gmpleſ 


five Aare of of latitude on 


| apd let the eote of the meridians on each fide be 
298 15 e. thernſelves gradually, till they arc ex. 
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then paſted upon thin convex ſhells of paſtboard formed to 


3 radius, The forming of theſe: ſpherical * 
at difficulty, even to as 


ge a diameter as ſhall be defired 5 but the chief art will be 


exactelt manner; 10 as — 1 * may adapt themſelves, 
with as little error as poſſible; to a rical ſurface : For; 3 

ane, ſurface cannot be RAD into 2 ſpherical Medes 
ithout ſome error, The beſt method of doing" this, with 
leaſt poſſible vo, Mr, Colſon: thinks. will be as follows; 


Inſtead of the ae lips or A 4s is the manner of 
1 5 makers, comprebended between two meridians at ſome 


| 472 and formed only tentatively and mechanically, with. 


belp of any Ja, 7 2 we may divide the whole 


| {3h herica) 1471 r. paralle n or zones; that is, into 
cls 


rts terminated by two parallels to the * ator, at che di. 
ie ſuppoſe of 10 degrees,., Az if the rt of” theſe 
or zones, vers at the eg th 70 itſelf, and extende 

fide; of that circle; the 3 

zone Wauld be at the parallel of 10 degrees of latitude; and 

would extend to five degrees of latitude on one fide, and 10 

14, Aregrecs latitude on the other ſide of that parallel; 


ip 5 the ſoceceding zones. 


„ g ma conceive the Grſk # theſe portions or zones, 
17 ph r= ſrpm a ſpherical-to 4 plane forface in the 
lays wapger, without, ſenſible) crror. Let the middle 

Fl, zone, hs is, we equator, continue in its fitus- 


tended i Beg e 8 r to the equator: 
will 0 waz before a ohe, av portion of. 6 pe 
ſurface, with a ſma! alteration, become a portion 702 6 a c Ou 
drical; ſurface, circumſeribed about the ſpheres whoſe 
Ind, every where equal to 10 degrees of the ſphere 4 

oe” 7160 ference is equal to the eguator: A 
go every * } to the equator, a8 far as that of five de- 
grees of gf Ft e on each ſide will be ſtretched and extended 
ca on Sion los 4s the cquator ; 7 they will all 

Aang from one anotber, and from the cqua- 
— waxy: iber TP before. This extenſion; or alteration, will 
very Fhere regulat and uniform, and will be but very 
ts h where 1t 1s, moſt: For, the leaſt of theſe circles 
he. parallel of five degrees of latitude, has Aa 
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ſame propogtion to the cirele it is ſtretched! to, or the eg 
tor, as the fine of 88 degrees has to the radius, or as 9961947 
to 10000000, which approaches very near to a ratio df eu- 
lity : And now it will be cafly'conceiv'd; that without un- 
dergoing any other aſtoration, or diſtortion this portion of A 
cylindrical ſurface may be rectified; or extended into n plate 
parallelogram, whoſe length will be equal to that of the 
equator, and boſe breadth will be equal to an arch of 10 
degrees oſ the ſame equatop..õ 

And — yſis operation that will be Juſt the 
reverſe of this ; if upon à plane we delineate ſuch à pirat- 
lelogram as this, we may then lay down all the places eons 
tained therein, very exactly, in their proper fituarion of lows 
gitude and latitude ; and then apply its middfe Tine or eu- 
tor to that of 'a globe of a due magnitude, which' will mie 
become a portion of a cylindrical ſurface; tiredttſcribed - 
about the globe. Then by prefling it cloſe to the body 
the globe z we ſhall cauſe it to contract itſelf A very line; 
but regularly; which contraction will be only a "ts 

itude; and not at all according to latitude: And then 
he cylindrical ſurface will be changed into that of A ſphere 
and become the firſk ſpherical zone bi deſcribed, with 
its delincations in their due poſition, without ſenſible et 7 
In like manner in the ſecond ſphericul portion or 26 
comprehended between the parallels of 5- aid ty negtee 
whoſe middle line is the purallel of 10 . we may con 
ceive the ſegments of the meridians to unbend gradually or 
each fide, and extend themſelves into tangent right kit 
which therefore will ſorm 2 ſegment of à conicat "ſurface; 
till touching the globe in the parallel of 10 degrees of I. 
titude. The axis of this cone will comcide with the pre- 
longed axis of the globe; and the ſide of the cone, which ig 
to be eſtimated from the verrex to the circle of contact, will 
be the co-rangent of the latitude, or the tangent of 80 de- 
grees. Now this portion of a conical ſurface my ecaßly be 
conceived to be unroll'd, or expanded into a plane Tarface; 
without undergoing any other alteration; and then ir Will be. 
come. a portion of à ſector of a'circle';" which Portion wi 
hare for its length or middle line an arch ef 4 Circle; de. 
ſcribed with the aforcſaid tangent; uc & radius; whoſe length 
vill be the ſame as the parallel of contact, aud ie breadth 
*qual to an arch of the equator of 10 Hegrees/ ab bebe. 
ſegment of a ſector of à circle, ſo produced, my 
re- 
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therefore, be eafily deſcribed in plano, and within it may be. 
inſerted all the places belonging: to it, according to their lon. 
pes and latitude : Then it muſt be applied to the globe; 
o as that its middle line ſhall coincide with the patallel of 
10 degrees. Then by preſſing, it may be bent to the ſurface 
of the globe, every meridian to its reſpective repreſentative, 
which it will uniformly contract a little according to lon. 
gitude, but not at all according to latitude. And thus the 
globe will be cover d as far as 15 degrees of latitude. 
The next zone, or that belonging to the parallel of 20 
degrees, may be conſtructed d priori in the following man- 
ner: Upon a plain paper, with radius equal to the tangent 
of 0 degrees, deſcribe an arch, whoſe length is equal to 
that of the parallel of 20 degrees; as allo two other con- 
centric arches on cach fide, at a diſtance from the middle 
arch, equal to an arch of 5 degrees : This will be the re- 
quir'd ſegment of the circular ſe 


Ctor, in which are to be inſert - 
ed all the places belonging to it, according to their longitude 
and 42 Then the middle line or arch is to be applicd to 
the parallel of 20 degrees upon the globe, and the {ſegment 
ol the conical ſurface, thence arifing, is to be duly contracted 
" as before,” or preſs'd cloſe to the globe; by which means 
this gone will alſo be compleated. And in the ſame manner 
we are to proceed to the ſucceeding zones, till the whole 
globe ie cover'd :, And, the method will not differ in any 
material circumſtance, if inſtead of a whole globe, we arc 
to conſtrutt any part of it only, or what Mr, Colſon here calls 
a ſpherical map. _— 
To reduce bh theory to practice, and as a ſpecimen of 
ſpherical maps, Mr. Colſon has conſtructed a terreſtrial hemi- 
phere to a diameter of near 15 inches; to which he has 
given the name of the Britiſh hemiſphere ; becauſe it has 
Great-Britain in the centre, or rather at its vertex, It u, 
therefore, adapted to the meridian and horizon of London, 
and exhibits one half of the carth's ſurface, as it lies round 
about this City; which is vaſtly the moſt conſiderable part 
of the whole carth's ſuperficics. The longitude and Jatitude 
of places are here 2 by inſpection, and their bear- 
ing and diftances may be nearly eſtimated: And all the deli 
neations are as accurate and particular as this ſmall radius 
would permit: He, therefore, conceives it may be no unt 
iaſtrument for inſtrufting beginners, or for initiating young 
minds in the firſt rudiments of geography. 4 
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14 Marcys Herennius Agricola d Tito Flavis 


Novar Sberry,” 65 
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A Copy of an antient Chirograph, or conveyance of -Pary of 6 

Sepulchre, cut in Marble; ——— from Roe, ge, 
ther with ſome' Obſervations thereon, by My. Gale, il. 

- Tranf, N“ el pogr mts #050! 41-7 1 "1h 6 

The inſcription at full Jength is as fell; 

RR „„ 
2 Marci Herennjj ö N ** 7 
3 Proti, vixit annos viginti duos | N | 
4 Menſes duos, dies quinque, ſecerunt Parecifes 
5 Marcus Herennius Agricola & | 


6 Herennia Lacena filio. | 1 7 x 
Chirographum. Ollaria numero quatuor Tp 
; Cineraria. quinquaginta tria intrantibus par- | 1 


9g te 1214 que ſunt in monume nto | 
10 Titi Flavii Artemidori, guod cſt via 
11 Salaria in agro Voluſi Bafilides 

12 Icntibus ab urbe parte (iniſtra, Do- 
13 nationis cauſa Mancipio accepit 


fk 


15 Artemidoro Seſtertio nummo uno Libripende Matco 
16 Herennio Juſto, Anteſtatus eſt Tiberium 

17 Julium Erotem: Inque vacuam 

18 Poſſeſſionem earum ;ollarum _ _ 

19 Et cinerariorum Titus Flavius Arte- 

20 midorus Hęrennio Agricolæ ire 

21 Aut mittete, oſſaque inferre per- 

22 miſit, ſacrumque quotiens face - 

23 re vellit Herennius Agricala 

24 Heredeſve ejus permiſit, Claviſve 

25 Ejus monumenti poteſtatem factu- 

26 rum ſe dixit, dolumque malum 

2) Huic rei abeſſe afaturumque 

28 Se hæc rette dari, fieri prſtari- 

19 * ſtipulatus eſt Marcus Herennius 

30 Agricola, ſpepondit Titus Flavius - 
31 Artemidorus Actum XVIII. Kilendas Janustii 
32 Caio Calpurnio Flacca, Lucio; Trebio | 
33 Germano Cos. | 
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was interr” 
were not to follow the poſſeſſion of the ficld. 


* 


This marble, lately arriv'd from Rome, and now repoſited in 
Sir. Hans Soane's  i'n/cum,.is a very valuable pic ce of anti- 


quity, as it exhibits' à complete. formula of à chirograph, or 


conveyance of ane part of a burying place from one family to 
another, but neither of them af any note, ſeeming by their 


_ agnomina to have been only, Liberti, or deſcended from ſuch, 


Agricola, it is true, is a Roman name, but thoſe of his wie 
Lacena, and bis fon Prorus, are both Greek, # £7 Han 
By this chirograph (line 5,8, Cc] Herennius Agricola ob- 
tains from Titus Flavius Artemidorus a right to 4 daria; 
which were niches or. repoſitories, wherein they 2 88 cinera- 
ia, urns or veſſels of ſtone or catth, containing the aſhes of the 


dead; and were here 5; in number, pe 


PFabretti, it is true, in iſeript. ant, in ædibus pat. p. 16, 1j 
ta kes the tineraria io have been niches for receiving and keep- 
ing ſtone- urns; but Gatherius de jure Manium lub. 2. cap. 24, 
tells us, that o//ugrie ole d cimerariis in eo differunt, quod he 
cineres, ille oa exciperent. Beſides, if they were” niches, or 
the ſame as ollaria, the mentioning of them as in this inſcrip- 
tion, would be an unintelligible tattology ; and Spon, in his 
Miſcellan. Antiq. Erudit.. p. 290, gives vs the following in. 
ſcription, which {eems to put the matter out of diſpute. 

nie 


_ Rome in operculo Vaſes. 


CINER ARLIUM 
"GEMELL: ii AELI 
MARCI ET, PHILIPPL. 


From both which authorities it is evident, that the cineraria 
were veſſels and nat repoſitories fur them. 
Thie monument was ſituated on the left fide of the via Sala. 
ria, which ran to the north-weſt of Rome from the Porta Col 
ling. It ſtood in the ground of Voluſius Baſilides; and the con- 
Aragon for the conveyance of it, is one ſeſterce. It is very 
uſual in ſepulchral inſcriptions to find the monument of ore (a+ 
mih in the feld of another ; the proprietor of the monument 
relerving the right of that to himſelf when be ſold che ground; 
or purchaſing ſo muh ground from the owner as was ſufficient 
for — the monument. All ſepulchres, hen once a body 
therein, were eſteem ' d as religious and ſacted, and 
Milk 
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2 11 Bafilides is 4 blunder for Baflidis in the genitive 


Line 11, 12. The words donarianig cauſa mancipio atcepit 
M. Herennius Agricola de Tiro Flavia Artemidoro II 8 N. I. 
are to be read eſter rio nummo uno, as 18 evidently demonſtrated 
from the following inſcription, where you have alſo the reſt. of 
the worde of this form of "conveyance. . There is likewiſe in 
Grurer p. DCCCCLYVI. 4. an iofcription wherein the words;{e- 
ferrio nummo 1n0'are'exprels'd at length. We wa 


HOC. MONVMENT UM. SIVE | 

SEPVLCHRUM. CUM AREA. SVA 
T, FVFICIUS. FELIX, BB 
 TVLIA RVFINA. DONATIONIS. 


CAVSA MANCIPIO.AGCEPIT..-.... 
II S. N. UNO, QUOD COMPARAVIT 
FVFICLIE. AMPHAT.A® 

CONJVGI CARISSIME, &e, 


They were verba ſolennia donationss vel alienationis cauſa 
que fiebat per mancipium, This mancipation was often a fic+ 
ritious ſale of a thing to make the donation of it valid, as in 
this caſe. And the mention of one ſeſterce given for it, is only 
dicis gratis, much like our form in leaſes, in conſideration” of 
5 ſhillings in hand paid. Frequent, examples occur of this 
practice, as in the inſcription juſt now quoted from Fabrerts, 
ivſcript. ant. in æd. pat. p. 30. and others in the ſame author; 
and in Gruter (p. DCCCCLVL. 4. and MLXXXI.) which 
latter is a compleat formula of a like ſepulchra] conveyance as 
this, but of a later date, and not ſo well preferv'd ; it being en- 
ecuted when the Emperor Trebonianus Gallus, and his fon Vol. 
ſlanus, were Conſuls A. O 252; aud this in Sit Hans Sloave's 


poſſrſſim, probably (as ſhall be fſhewn farther on) during the 


reign of Septemius Severns. 
ine 15. LIBRJ PENDE is cut in the marble as 2 df 


tint words, as here * tho' in teality it 2 
y 2 ar 


| ME M Q:1R-14 of. the 

but one ; and fignifies the perſon that 1 45 or counted over 
the money io the ſeller ; It ſhould be read LIBRIPENDE, 
than whom there could * oh e proper watocls to the pur- 
chaſe, At the beginning of t man ſtate the ir money was 
uncoined, and call'd &5 rude, or grave, therefore, paid by 
weight ; whence comes the word Ubrips. Under Servius 
Tullius their ſixth king, it 75 to be coined, and paid by 
toe ; but the perſon who counted it over to the receiver ſtill te- 
tain'd bis primitive appellation, © Almoſt every conſidera ble 
town had its Wþriperdes, perſons of {kill in money affairs, to 
233 GIG __ the 2. — X it, 5 Fo 
A" inſcription in Gyuter (p. MCXY 1. ). is a ſtrong pine 
this: It was found at Nola Yo 5 4 and ſhews they had 


s lalripendes there appointed by publick authority. 


. VEDIVS.'T..F. 
all, 19 /TNITORIVS, CN. k. 
„een | 
 LIBRIPENDES 
WT" MYR: DD. 


1 


.. They bad this name ; quis libram &neam tenebant, qui 
nummo⸗ ent. Pity | 


W 


i mercatus & ere. Hor. Epiſt. II. 2. 


And hence we have the words ſtipendium, diſpendium, ex- 
Nene, and the like. In Apuleius , Metamor pb. Book X. is 
the follawing paſſage ; % ne forte aliquis, inquam, iſtorun 
guet offers aureorum, nequam vel adulter reperiatur, in hu 
20 acculs condites. eos anmnulo tuo prænota, donec altero dit 

ammulario preſente comprobentur; where this Nummularius 
ſeems to be the ſame as the libripens, who was generally call'd 
in to count over and examine the money at payments for put- 
chaſes,” tho? ſometimes a private perſon or friend to the parties 
might probably perform this office for them, and be an evidence, 
open occation, to the facts: To which end allo they us d to 
bring another witneſs, as Herennius Agricola does here, who 
way one Tiberius Julius Erotes, and 1ometimes they added; 
more. "The form and manner of doing it was by afking a 
by ſkander, Vcetne reg he If he conſented, the demandant 
touch'd, or pull'd, the Jower part of his car, as a memorandun 
of what paſſed: » Whence Horace in his IXth Sar, 
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By the law of the XII tables, if he that was cad to teſtify 
in this manner,” or the J;bripens refuſed afterwards to give his 
5 in the caſe, they were adjudged infamous. Gell, 
XV. 4. 14- | aries. . 
Line 18, Barum Ollarum ſeems to be a miſtake for eorum 
ollariorum. ee — 
Line 20 to 29, are covenants uſual upon this pccaßon, as 
may be ſeen in the like ſe pulchral contracts, particulariy, the 
before mentioned in Gruter (p. MLXXXI. I.) and many other 
donations and orders about monuments. in his voluminous collec- 
tion; as alſo in Fabrerri and Reimeſſus. A e ee 
Line 28, 8 E ſeems to have been a blunder of the marmor 
rius for 8 IBI, /e dari being entirely ungrammstical. But in 
the contract aforeſaid, given us by Gu, the words run de 
ea re dolum malum abeſſe, afuturumque a te, herede tuo, & 
ab his omnibus ad quot ea res pertintbit, hc fic res gari, 
fieri, preſtarique ſtipulatus eft ; which inclines Mu Galt ra- 
ther to belieye, that / in the preſent caſe ought likewile co 
have been fic; There are ſeveral palpable miſtakes in it, as in 
line 23, vellit for velit, and in line 24, claviſve for clan ge. 
The Roman lawyers tell vs, that ſiputario was interrogarso 
certis, ſolennibiſqque verbis concepta; & apta conſentanedque re- 
ſpon, veluti ipondes ? ſpondeo. Dabis 7 Do. This 1s fully con- 
rmed both in this and the Groterian contract (p. MEX XII) 
in the former „ipulatus eſt Marcus  Herennus Azricola: 
ſpepondir TJ. Flavins Artemidorus: In the latter, fipularus eft © 
Licinius Timorheus: ſpepondit Satis ene. The learn'd 
Mr. Mattazre obſerves from Aulus Gellius, lib. VII. c. 9, that 
ancient authors uſed e inftead of 4 thole 377 which ME 4 
reduplieation in the pretetite tenſe, as mord, pepoſcs, e- 
pondi, for momordi, popoſti, [hopondi, u d by N 
writers : $0 that /Pepondirt is no miſtake, but an archatimus, 
as may the word ientibus in the tath Tine ; tho it has nat been 
remarked; as the latter was, ent in the nominatiye caſe was 
us'd more than once by Cicero; and tho” he dec lines it, as all 
other authors now in being, euntis, ennti;, Cc. jet it might - 


cr iginally have been deelined ientis, jent: But as there is now 


1 


- 


MEM OI R 8” of the 
ity extant to warrant it, this muſt paſs as mere con- 


Us 

no author 
grids ᷣ 441) | | | 

Lioe 32, there are no ſuch names to be found in any of the 
fafti Confulares, m C Calpurnius Flactus, and Lucius Trebius 
Germanus : So that they muſt have been, not the Conſules or- 

naris. of the year, but the SCußecti. It is very ſtrange that 
the Romans ſhoald ſo long adhere to this troubleſome and un- 
certain method of computati /n by rhe-years of their Conſuls ; 


- fince the had frequently ſeveral pairs of them in the ſame 


year, e after the Government became impetial: Some 
reckon d by the ordinary, Conſule, who came into their office 
upon the 1ſt of January, about 600 years after the building of 
Rome; For, till that time the month, of their entring upon that 
dignity was not fixed; and others computed by the Scbecti, 
who might.come in ſeyeral months aſier, as vacancies happen d, 
ori they were appointed by the emperor ; tho' their names 
were ſeldom inſerted in the fa/ts, befides this, it was impoſli- 
ble for any man to remember how many years were elapſed 
fromthe preſent time upwa rds, to ſuch and ſuch Conſuls, with · 
out! tables of their ſucceſſion, or having recourte to ſome other 
ra, as the A. V. C. anno urbis condite, which they do not 
ſcem to have much regarded. * | 
' In Grurer\(p, XLVT. g.) there is a long inſcription, mey- 
tioning Trehiws Germanus (tho! not as, Contu)) in the reign of 
[mas Severus; and. another (p. CCCLXXXII. 7.) of 
« Gatpurnius: Flaceys: If thele men were the Conſuls here re- 
ſerr do, as. they might be, the age of the marble in Sir Hans 
Shoang's poll ion will be aſcertained within a few years. | 
The ſtane is turned. with an, arch a top; the whole length of 
"it 1s 29 inches and 4; the breadth at the bottom 10 inches and 
t; o at the baſe of the arch 12 inches and 4, it widening 
gradually upwards. . The letters are cut in a ſmall. indifferent 
; characters that of the E and the F are. remarkable, being 
always formed in this manger Ef. It was probably placed over 
, or between the 4 niches, or ollaria, granted to * Herenn iu 
| N in this monument by T. Flavius, Artenidorus, in ot- 
er to declare. and aſſett the right and poſſeſſion of them to the 
* former. and; bis family, till chey were all filled. 
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nne ee 
0f the Revolgtions, which ſmall pendulous Bodies mali N 


electricity, make round larger ones from Mai 10: Haff, as 
the Planets do round the Sun; by Mr, Stephen Gray. 
Phal. Tranſ. N* 441. p. 220. ln 1401 oc ges as} 
R. G RAY made ſeveral new e 
projectile and pendulous motion of ſmall bodies b 
electricity, whereby ſmall bodies may be made to move 
about larger ones, eitber in circles or ellipſes, that are eithe 
concentrical or excentrical to the center of the larget bodies, 
about which they move; ſo as to make many revolutions 
about them; and this motion will be conſtantly the ſame 
way that the planets move about the ſun, viz; from the tight 
to the left, or from weſt to eaſt: But theſe linle planets, ik 
they may be ſo call'd, move much faſter in the'apogean, 
than in the perigean parts of their orbits; which i nA 
contrary to the motion of the planets about the ſun. bp 


The Conſtruction of a Quickſilver Thermometer, as al/oObſers 
vations on be Echipſes of | Jupiter's Satellites, made ar Pes 
tersburgh, An, 1731, 1732; . M. Jol. Nic. De lle. 
Phil. Tranſ. N“ 441, p. 222 (1 eee 

M De Ia, in order to have ſuret grounds far his er pe · 

riments in natural philoſpphy in Riffa, and to com- 

pare them with thoſe of other countries, applied bimſeli in 
winter 1733 to the conſtruction of mercurial thermomerers, 
regulated by the expanſion of that fluid proportionably "ta 
its bulk: This expanſion” is, it is true, not very; perceptible,” 
confidering that Dr. Halley in his experiments made upon it; 
re of 40 years before (36 related id P Tranſe 
* 197.) found that the ſaid expanſion, by the beat of boiling 
water, was no more than z part of the bulk of mercury; 
the experiment having been tried in the months of February 

and wad when the weather was cold enough, tho” it 40 

not ſreese. | B 
M. Amontons likewiſe relates in the Memoir of the Roydt 

Academy for 1704, that this expanſon of the fear 5 

but 1, part of its bulk from the grearelt hear to the preate 

cold felt at Paris. But M. De I found in the great cold 
they had at Petersburg h on the 3) of Fanuary 1732.3. in the 
morning, that the bulk of the mercury was condenſed almoſt 

, part of the extent it had in boiling water. The cold 2 | 
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146. iMEMOTRS th 
had that day, the wind being at eaſt, was one of the ſevereſſ 
that ever was felt there. | | 


M De i bad his new thermometers made of a good 
large fize, and in ſuch manner, that having divided in each 
the whole quantity of mercury it contains, into one hun- 


- dred-houſand" parts; and Having marked the ertent 6f 


the bulk of that mercury in boiling, he can at any time ſee 
on the divifions of theſe thermometers, by how many parts 
the bulk of the mercury is condenſed thro” the preſent tem- 
perature of the air. Arid tho' be had made four of theſe 
thermometers, Which differ very much as to ſize, and the 
quantity of mercury they contain, yet they agree within 2 
very few of "theſe pafts. As pure mercury is of the ſame 
nature every where, and not liable to any alteration from be- 
ing incloſec in a tube; and as it is probable, that taking it 
equally parified, it will in different countries be ſubject to 
the ſame expanſion, if expoſed to the ſame degree of beat: 
For this reaſon be is purſuaded, theſe thermometers may 
very well ſerve to compare the temperature of different 
chuntries; the rather, as he found by experience, that 


_ theſe rhermiometers may be rendered fit enough to mark ſenfi- 


bly the increaſe or diminution of the balk of the mercury, 
within one "or two parts our of the 100,000 contained in the 
whole bulk. This ſort of thermometers has alſo this advan- 
tage, tharas they mark the proper expantion of the mer- 
cary 1s esch temperature of air, they may ſerve to ſhew 


' every moment the correction, to be made in the beight of the 


mercury in Gmple barometers; which will ſerve for reducing 
them eg the height they would have in an cqual tempera- 
rare of air: And one might, for this end, chaſe and apree 
upon the heat of boiling water, as.2 fixed term, which in all 


_ appearance will be the fame all over the world. If the 


Royat” Soxciery ſhould approve of this new conſtruction of 
thermometers, and order ſome of their members to make the 
like, we * 2 hereafter be able exactly to compare the tem- 
England with that of Ruſſia, and other places 

where the like thermometers ſhould be made. | 
Dei having in 1924 receiv'd of Dr. Halley à copy 
of bis aſtronomical tables among which are choſe, of thi 
foar ſutellites of Fupiter by Mr: Bradley, he jadged, there 
could nor be any better, rill fome merhod ſhall be found and 
explained geometrically to deduce from the laws of gravity, 


th effects of the mutual attraction of theſe ſatellites on ove 


” another 


% 
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another, and with relation to Jupiter But 46 he could not - 
hope this would be done fo ſoon, be took the pains again 20 1 
— new tables u thoſe of Mr. Ir by reducigg 
the tables of the four tes into the ſame⸗ orm PUR thoſe 
Mr. Pound has made of the firſt ſatellite oply. Theſe. tables. 
being thus made ealy, he has hithetto uſed them fot compã- 
ring obſervations; and his, brother has taken the pains, 
ſince the drawing up thoſe tables, in the ſaid manner, to cal- 
culate a year before hand, all the eclipſes of the gut a- 
tellites. M. De Js commonly ſent thoſe calculations td his 
correſpondents to prepare them for obſervations, and ſome. 

rs. of. thoſe — 4 — have been publiſhed in the 
ittle Gazette of Literature ¶ Leipſick, publiſhed in High. 
Dutch. His brother prolonged thoſe calculations to | 
month of January 1737). | ns 


Here follow the. obſervations., on Jupiter' ſatellites, which. 
| were made at Peroribargh. 1 1 1 56 
N. St. true time: Dy . 47; . I i 2272, 4483 57 
1731 Dec. 6. 1 3 3“ The immerſion-of the ſirſt ſa 
A -- . "tellue difficulily obſerv d wih a 
- . refleQing tele ſcope of ſive foots 
be true time was found only 

by means oi two clock. 


1732 Jan. 4. 13 30 56 tin Immerſion of the ad ſatellite | 


by the refleQer, doubtful to 
de ſeconds : Jupiiin not being 
well defined, nor ſufficiemly 
high. The true time adjuſted 
| | by two clock . 
9, 18 33 y Immerſion of the 4th fatellite 
by ſtche reflecter: The Sky not 
| very ſerene ; and the true time 
aa adjuſted only by two clocks. + 
1732 Jan. 9, 20 25 0 Tb otberſatellites diſappear- 
„ e ing by the dapeligbe, the fourth 
80 was not yet emerged out oſ the 
mmadow the teleſcope the ame. 
34 © | The firſt ſatellite; Perry enter- 
F ing the ſhadow, was {till viſible, 
| | vn 2 miſt cover d Jupiter. 
13 26 34 Jupiter being uncuver d, the 
| Grit ſatellite did not nom appear 
Vox. X. 5 2 | | 5 through 


1 


Feb. 22. 13 25 


7 


I $0 a9 
=, N wy l 
4 [1 


17. 


N. St, true time. 


1932 Mar. B. 9 22 20” 


8 46 23 
7 20 30 


13. 


11 6 


20. 


12 


it 14 5 


1 De. 24. 18 4 30 


MEMOIR Se te 
throug h the reflectin 


: £46 
5 9 get at bich componr ef the ſhadow he 


2155-154" 


ag teleſcope. 
The true time was adjuſted on- 
ly by two clocks. - " 
Immerſion of the 3d Tarllit 
by the reflecting t 


wind was ſomewhat e 


ne; the true time was adjuſt. 


ed by two clocks. 

Emerſion of the 1ſt ſatellite 
by the reflectiog teleſcope; 
doubtful to 4 few eee 
reaſon of the ſatellite's nea 
to the planet, 

Immediately after ſun ſer, Ju 
piter becoming viſible to the eye, 


the zd ſatcllite appeared to be 


out of the ſhadow, and _ 

clear by the reflecting teleſco 
Emerfion of the zd fate ite 

by the reflecting teleſcope. The 


ſerene. 
The zd ſatellite bad probably 


ſeveral minates : For, the other 
fatcllites did not better 
than this, which was ſeen with 
the reflecting teleſcope thro? the 
miſt, Ju Wor being low, and the 
crepuſculum — , 
Emerſion of the firſt ſatellite 
by the reflecting teleſcope ; «ky 
ſerene; the obſervation certain. 
Emerſion of the firſt ſatellite 
* aner 13 foot, clou- 


— raid of the firſt Catel 
lite by a 13 foot 2 
_ evloryation. - 


n 
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Puperimetirs on perforating the Phorax, ad the Egects 
thereof in reſpiratiun; — Dr. William Houſton, Phat 
Tranl. N” 441, p. 230. Tan ſlated from the Latin. 


Exp. 1. ME REIL 1728. Dr. Houſton with a narrow 
| ſcalpel made a puncture on each fide of 
the t horas of a ſmall dog, and yet the animal barked and 
aq ws no leſs ſtrongly than he had done before 5 and gave 
no figns of a faulty reſpiration: Whence ſome of the afliftants 
ſuſpected, that the inſtrument had not been plunged deep 
enough into the cavity of the thorax : To remove this ſu- 
ſpicion, ho made two other punctures; but the ſucceſs was 
entirely the ſame: For, both his voice and life'continued - 
ſound and enitire from g o'clock in the morning, till about 6x 
in the 5 when he was kill'd, in order to obſerve what 
had happen d. ' 562 . | 
Upon opening the 7 the four wounds of the mem 
brane, that ſurrounds the ribs eafily appeared; ſo that eve- 
＋ of pw bad HR _— cavity of — — 

t u ting 6„ no t appeared in them, 
tho the. knife bad penetrated: almoſt an inch into their 
cavities ; nor did the air expire: faſter than it wuſnally does 
out of the ſoundeſt lungs, | 70 

Exp, 2. In Auguſt the ſame year, the Doctor made the 
ſame experiment on two ics about four days old, 
by punctures. on each fide of the 7horas in the one, and 
_ wounds in the other, ſo that the lungs came to vie on 
ac 
ſeem 


ſide, yet they did in no manner ſubſjde, but rather 
— d to be protraded externally. Both animals comtinged 
liſe — ; 6" 
3. About the beginning of November the fame year, 


ar : 
wound on each fide: And paſſing gh bs 
apertures into each cavity of the thorax, he felt” the'l | 


for of an hour, when an end was put both to their 


Two other ſtudents of 


yſick likewiſe paſſed their fingers 

thro the apertures, affiemed they perceiv'd the fame - 

thing: But upon looßug the dog, be immediately got up 

pretty chearful, ran through the room, and hoid: No tents 

were put into the apertures, nor any thing upon the wounds 

before next day, when — with turpentine were ap- 
| - 


x 7  _ 
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| plicd. The dog beiog kept for three days after was ſo far 


om lofing: his voice, that his howling became pretty trou · 
bleſome, and at length being let looſe, he ran away. | 
Exp;4- January 14. 1729, the Doctor oY procured a 
young dag, had a mind to open the 7borax, and give 2 
fage to the air, without wounding much the skin and muſcles, 
to prevent a troubleſome hemorrhage, and unneceſſary pain. 
By means of the inſtrument called trois quarts, be introduced 


- gooſe- quill pipe into each cavity of the rhorax, with 4 


iere of leather fixed to it, done over with pitch,” that it 
might ſtick to the skin, after firſt ſhaving it, and thus retain 
the pipe : But the moveable curis ſoon extracted it out of the 
cavity of the f horam: And tho he attempted the ſame thing, 
by new punctures, it always proved unſucceſsful: Then he 
ſeparated on each fide by à long incifion the cutis, and after 
wards cut aſunder the intercoſtal muſcles, and penetrated in- 
to both cavities of the horas, as appeared — air vio- 
lently ruſhing out: M e 4 8 | | 
| The day following he pat into the orifices tents of cork 
which being thicker at each end, and ſlenderer in the middle, 


tequired neither bandage nor plaiſter to keep them on: And 


yet the dog neither died, nor Joſt his voice, but eat, drank, 
and ſcem'd to be pretty well, only he could ſcarce lie on his 
fide,” on account of the uncaſineſs of the wounds, eſpecially 
the tents. . Upon pulling out theſe latter, a paſſage at 


times was given the air, nay, one fide was blown into thro' 


the pipe. | After the dog had continued ſo for two day 
without having his voice ſenſibly impaired, on the 3d day, 
both the tents were of a ſudden forcibly expelled ; and 
tho. air pa and repaſſing freely through the orifices 
made ſuch a hifling, that the dog, partly frighten'd, as it 


Fund, wich che noiſe, and partly afraid of being further 


hurt, run away and hid himſelf under the bed. Upon 


taking him out from thence, the Doctor again put the tents 


into the wounds, but in a little time after they flew out again: 
And in this condition he liv'd from ro o'clock in the morn- 
ang till about five in the evening, when next day (being the 


fourth from the perforation of the rborax) he was ſtrangled ; 
he gave no figns of a faulty reſpiration before the end of the 
.3d day, at which time be was a liitle ſhort · winded. 


Upon opening the f horax, it contained a pretty large quan- 
tity 22 3 ſide. The lu —— he: 1 into 
a narrow compaſs, and ſo far as Doctor and ſuch a5 

4 þ 6 were 
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re preſent could obſerve, they were whole on one ſide, 
2 22 other. * W s 
For farther fatisfation about this matter, Dr. Van Swieten 
at Leyden made the following experiment, at which” Dr. 
Houflon was preſent. 7 3 aye | 
- Exp. 5. January 23. 1729 having tied upon a board 4 
middle-fized dog, and opened the hora oF making a large 
wound on each fide ; the dog did not loſe his voice, and 
* the lungs were ſo far from being collapſed that a lobule gf 
them on each ſide burſt out 2 the aperture; theſe 
lobules thus ſticking out ceaſed not to dilate and contract 
and what was moſt {urprizing, their dilatation was cl 
to the contraction of the 7horax, and e contra; upon blowing 
into the cavity of the horas, the reſpiration was no ways 
burt. After the dog had lis'd in this manner for half an 
hour, without having the voice or reſpiration ſenfibly im- 
paired, the chorus was farther opened on one fide, by cut- 
ting aſunder a -rib ; and then it appeared, that the lun 
which is greatly ſurprizing, contract, while the rborax Zi 
lates; and e contra, The dog likewiſe ſurvived this opera- 
tion, till after all the company were ſatisfied about the mat- 
ter, he was condemned to be ſtrangled. I 16729 
The unexpected phenomena of theſe experiments made 
Dr. Honſton try the following one in company with ſome 
friends in order to examine whether the Junge always ap- 
plied to the membrane, of the pleura, whilſt the 7hbrax was | 
entire, | | 
Erb. s After extending and tying down firmly upon a board 
a ſmall dog, and raifing up the skin, we cut 4 piece of with : 
a pair of Sciflars in that part of the 7horgy, where the ribs | 
are leaſt cover'd by the incumbent muſcles. Upon wiping the 
blood, and ſtopping its. flux with ſpirits of wine, we cur off ; 
with 2 pair of pincers all that coyer'd the ribs and intercoſtal = 
muſcles ; and at length we carcfully ſeparated the intercoſtal | 
muſcles themſelves, The pleura being laid bare in this man- 
ner exhibited the following phenomena. During the dila- 
tation of the breaſt, a kind of white body appeared to apply 
to the inſide of the pleura, but upon its contraftion, and the 
animal's expiration, that white body flying upwards gave 
place to a certain aſcending red body, and then the breaſt 
immediately dilating itfclf, the red body deſcended again, 
| and the white one ſucceeded in its room, and thus alternately, 


| Upon this, we likewife bared of its muſcles the upper _ 
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by the. dilatation of the 7hore#: But he thinks that this ap 


other of the more perſect animals, (for, the caſe is ot 
wih frogs, £54.) could vor live upon admitting air into both 


3 


ifs MEMOIRS of eb 
ſtice of the ribs, but in that place there Derr but 
breaſt, pl 


the white body, During the dilation of t the pleura 
became concave in each part where it was bared, and during 

ius contraction, a little, but ſcarce ſenfibly, convex. | 
Aſter having ſufficiently viewed all this, and cut aſundet 
two ribs, we open d the breaſt by making ſo large 2 
wound. that almoſt all the contents of that fide appear d to 
the cye. ; Upon this the animal no longer emitted a cry, tho 
the thorax.0n.the other fide. was untouch'd : The lobe was 
ſuddenly. much. collapſed ; but did not entirely loſe its alter- 
nate motion. of dilatation. and contraction; and according tg 
every onę preſent its dilatation was ſynchronal to the contrac. 
tion of the ;horax, and 4 contra: At length the ventricle of 
the heart was , penetrated for the finger to fcel its muſcular 
force.: And thus at once a period was put to the dog's 16 
ſpiration and life, ea. 944 134 | 

Dr. Hoaſton.. was formerly .of opinion that. man, or 
herwil 


cavities. of the thorax + But the falfity of this opinion 
ſufficiently evinced by the above -· mentioned experiments; 
and at the ſame time they ſeem to be repugnant to the opi 
nion of reſpitation generally. receiv'd, namely that the lungs 
are dilated by the weight of the air cnteripg thro' the Il 
rynx, when iis pre ſſure is taken off their external ſuperficis 


parent repugnancy may be removed, or at leaſt leflen'd in 
the following, manner. 9 Keel 

Let us Suppoſe, that both wounds are double the apertum 
the glatt; but that the langs are entire, and deſtitute of 
all conttactile force; and now let the thords be dilated and 
flled by the lunge diſtended with air, then ; Trois 


o 


Li 1b Upon the fyſt contraction of the thorau, the air will 
eſcape: through the glos is. f l 

, When the horas is again dilated, the air will enter, in 
the proportion of its increaſed capacity z but it will not all 
enter thro! the g/ortss, nor all thro' the wounds, but through 
each aperture proportionally ; and the quantity, entering 
through the glorris, will be. to that cntgring through the 
wounds, as the aperture of the glottis to the ſum of the 
apertures. of the wounds; or in the preſent caſe as 1 to 4 

hereſore, the air, with which the lyngs are now inflatcd, 1 


DRC DIISOIOD > Ok & 


TOE TI rt r_ 


8 


Ire 
of 
nd 


be J of what they would be inflated with, had the 1horgx 

3. While the :borax is contrafted a ad time, the air ſhould 
8 out the ſame way it enter d at inthe preceding dilatation : 
And if the apertures continue without any alteration, the 
air, that thro' the wounds, ſhould paſs: through them 
preciſely in the ſame time that the air, which enter d thre? 
the glat tis, paſſes through it by thee no air will remain be- 
tween the lungs and the pleura, bur every thing will be im the 
fame ſtate, as at the end of the firſt contraction; and if + 
of the uſual inflation of the Jungs be fufficient for the life 
and voice of the animal; or if it can dilate the rhorax five 
times more than uſual, then nothing hinders but that upon 
opening the 1borax in this deer ty animal may live and 
utter his voice. | LE + - 
The Dr. ſappoſed one thing entirely falſe, namely, that 
the lungs were without apy contractile force 3 which would 
overturn the whole, were there nat a compenſation ſome other 
way: But it is evident, that the aperture of the glottis may 
be contracted or dilated at the pleaſure of the animal, nay, 
is actually dilated, ducing inſpiration, but contracted during 
expiration, at leaſt when the voice is a forming; whence it 
happens that the ingreſs of the air can be ſo much aflifted by 
the dilatation of the glactis, as it i hindred by the contractile 
force of the lungs ; and its cgreſs ſo, much hindred by the con- 
traction of the glorris as it is aſſiſted by the contraction ot 


- 


the lungs: And an equilibrium may be preſety d, or the one 


or the other cauſe prevail, according as the animal may have 
this power of changing the glottis, or according as he uſce-it? 


Which likewiſe-agrees very well with the phenomena, for, 


when the dog bowl'd, the lungs burſt out through the wounds; 


and while he was quict,' they enter'd in again, and never 


appeared, | | 

As to the- phenomenon; oſ the: lungs being - obſerv'd.. t 
dilate while the hora was contracted, the Dr. takes this to 
have been owing to no other-cauſe than to the contraction of 
the muſcles of the abdomen with a vaſt and convulſive force, 
whereby they drove every thing upwards, and conſiderably 
leſſen the capacity of the thorar; whence the air, driven from 
the Jower, tended to the upper of the ; and. tho? 


the lobe (in reſpeR of the whole) was contr yet in that 


part where it regarded tho wound, it was dilated, 
3 | 7” Fo 


F 
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to riſe like a lucid wave towards 


184 M E:M-Q.,ER:;$. gf tb 
In Exp. 6. It is ſelf evident that che white body was the 
lungs, and the ted, the diaphragm; as alſo that the lungs fill 
the whole capaciry of the ihoram; and as is eee ſup- 
pos d, apply the ir ſuperſic ies to ite 
. — there ſtil} remain other dithculties.m this. mgtter, to be 
remov'd . OR rr he 
nious men. * 1} 


Obſervations,  aftronomical, PIE and meteorological, " 
the Thar * . core of 
Tran. Ne 441. p. 238. 7 ran/artd from rhe Latin. 

AS ee bed Hers: Os Feb. 3, at 55 

iy _ in xg 3 EY plancts were SE» a 
rel ine wit er's Wjces et 10 

Pig. 23. Plate VI. * ; 


., | Saturn and Mars diſtant 2* 15" o” 
ars and E of Piſces” 1 12 30 My $R45A 


. 


. 1 ©. 


Fog at 9h. 1 5 min. in the evening, the diſtance of Aon 
oof F [ces towards the north was obſerv'd 1* 1) 30. 
0 The 2 of the preceeding winter in February and 
Marth occaſioned epidemical, catarrhous fevers. 
"Mar. 13, the cold, ſelt that day ſharper than ordinary, ,wa 
N by a" very ſtormy north-caſt wind that blew 2 day 


An dbſcrentionof 4 — eclipſe made apart on the 2d of 
* 8. is to be ſound in Phil. Tranſ, Ne 433. N 
4% z, an aurora borealis'is ſaid to have appear d. 

May 5, the cold in the night injured the vines and walnuts, 
and hkewiſe nipt the corn every where, in the loweſt. grounds, 
GO chat afterwards the ears had no corn in them, 

June 26, in che evening, an aurora borealis appear d, and it 

ſhot forth the uſual pyramids about 12 o'clock at night. 

Oc. 21, there again appear'd an aurora borealss ; about 
9 o'clock in the evening a black arch, covered with a white 

1 was obſerved under the north; at gh. zo“ a white zone 
27 upon the black arch expanded inſenſibly higher, to about 

$0 degrees, and this lucid ſpace continued quiet till 10 O 2 

Aſter 10, pyramidal radiations. ſhot. forth iwiftly e ve 

ſrom the white tract, and undulating clouds allo: roll” 

the heavens, but the entire white ** ge was ſometimes obſer 
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4 the ſhining matter, by pyramidal rays, much brighter than that 
ll, ſhining tract, afterwards blending therewith, laſted till tt o'clock; 
* The whole _— matter ually moved towards the caſt, in 
af the room of which 11 ed black diſcontinued clouds towards 


the weſt, , A little before tr 4 white cloud ſhone for a konger 

time near the north-weſt, and afterwards it became red, and its 
| matter likewiſe had an undulatory motion. The ſcene vaniſh'd 

after 1x. o'clock. ; the air, all the time of the appearance was 

h 

n 

0 


— * 
* 


calm; and the ſtars ſhone every where throꝰ the white tract: 
What ſeemed remarkable to M. Midler was, that the very 
next day prov'd dark and rainy ; as alſo that in the night after 
the 29th there blew an exceeding ſtormy wind; fince at other 
times after the more remarkable aurore boreates there uſually 
r e eee 
The ſame of an aurora borealis was like wi | 
ſetv'd at Stockholm in Swedland. ; 


An Account of the crooked and angular appearance of the 
ſtreaks or darts of Lightning in Thunder-ſtorms 3 by My. 
5 Logan. Phil. Tranſ. N“ 441. p. 240. 


[ R. Stephen Hales in his Sratical Eſſays, Vol. II. p. 291. 
0 mentions this phenomenon of the ftreaks or darts of 

lightning in thunder ſtortns appearing crooked and angular, 
0 as 2 thing not hitherta accounted for: and therefore, he 
0 gueſſes at a ſolutiom of it. 


The clouds are generally diſtinct collections of vapours, 
f like fleeces ; and therefore, the rays of light through them 
| muſt paſs through very different denfiries ; and \accordnigly 
luffer very great refractions: From thence therefore, that 
appearance muſt undoubtedly ariſe, For, it 1s bighly-abſard 
to imagine, that fire darted with ſuch rapidity can form any 
aſſignable cauſe deviate from a right line, wi the manner it 
appears to us: And this, if duly confidered may probably be 
found a plenary ſolution, 


Obſervations on the aurora borealis made in England; by M. 
Celſius. Phil. Tranſ. N* 441. p. 241- 


FEPT, 13, 1735, in the town of Woodford, 6 miles to the 
north-eaſt of London, at half an hour aſter 11 t night 
there appear'd a bright faſcia, almoſt parallel to the horizon 3 
and its middle was judged to be under » of the . bear. At 
times another light ſhot along the great bear z but almoſt con- 
ſtantly cover'd y and ff, © | 
Vo. X. 5 A _ 
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peat' d now and then over this arch. 


E 


Oct. 4. la King- ſtreet, Bloomsbur y, Londos. 
= icwud ' _ > (<4 * 7 we] , | 


- 9, a ray or ſtream. of light appear'd 
— — the — ſtar, perpendicular 2 


borizon. 


That ray diſappear d. | 

Two perpendicular rays ſhot forth 5 or 6 
degrees from the north towards the 1 

A whitiſh + oil forth again exaQly 


under the polar 


That ray moved weſtward. 

It was ſeen under n of the great bear, 

It entirely diſappear d. 

A ray aſcending perpendicularly by the 
polar ſtar, and & and g; of the great bear. 
The ray ſeemed to move gradually under 


Sof the great bear. 


No more rays appear d: But whether 
there were any remains of light near the bo- 
rizon, or in the weſt, M. Celſius could not 


. ſee, by reaſon of the neighbouring houſes, 


OF. 11. io London. 


p. m. There were two bright rays under 

and g of the great bear. | 

A ray between s of the great bear and the 
polar ſtar. 292 e 

A ray in form of a pyramid above » 
the great bear. 

Theſe rays bad not any motion parallel to 


the horizon; but they entirely diſappeared. 


Jan. 11. 1135-6 in London 


p. n. an indiſſetently bright arch, pale to- 
wards the edges, appear d 16 degrees high; 
one of its ends deſcended eaſtward under 
of the great bear: And lucid ſtreaks p- 


Under 
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At 11 15" Under hie arch was another very brighe 
tract parallel to it, 5 degrees above the hori- 

2 ꝛꝙ0n; in which tract there were rays that ſhot 
from the welt towards the eaſt. 
11 15 © © This arch was very faint. 3 
11 17 ©, The firſt arch became brighter, and the 

| lower arch was almoſt blended with the up- 
per, and broken in the middle. n 


0 The whole arch was beſet with faint rays. 
11 21 © One of the rays under the polar ſtar | 
It 25 © Neo arch; nor rays, but here and there 
| bright tracts. 2 e 
11 36 c he light reach'd op to the polar ſtar, 
| and ſomewhat higher. 4 +. 


"11 44 o A lucid ray under the polar ſtar, | 
12 11 0 "The ſky was overcaſt with clouds, except 
one lucid freak which appear'd 3 or 4 de - 
grees to the eaſt of the north. 
1 $5 


Feb. 16. in Qare- bali Cambridge 


At a quae nd eight the-evening, the moon hiding" very 
bright, there appear'd 2 — ſtreams between the 


great and little bear. 
h, N 0 ; April 3. at London. 
At 8 .46 ++0' N. Celſius obſerv'd a lucid arch one de- 
| | broad, which extended along the nor- 
t crown, the bels of Bootes, the coma 
Berences, the leſſer Lion and Cancer, as far - 
Rt "= as the ſwaller dog. 75 * + 
8 49 36 © This arch quite diſappear d: But at the 
'_ 1 - Tame time he obſerv'd another broader and 
brighter arch under Cafſiopeia, ) or # de- 
grees high. 


ls the obſervations of October 4 and in the laſt, M. Cel/ius 
c 


1s certain as to the time of the clock: So that if others have 


it 


obſeryed the ſame, phenomena, the longitude of places may be 
determin'd by them with greater exatnels than by Fupiter's 
latellites; which he takes to be the principal uſe that may be 

made of theſe obſervations, eſpecially in making maps of the 
rm countries, where thele Jighrs do more frequently occur. © 
.Aa3 Some 
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Hunt Eigenen made of mad Dogs, with "Meteury-y 
Phil ra 


this ay you of telling bim, that he had long beligy'd that 


„Ko by the name of the pewter · medicine; a8 


| 1 length in February Mr. Floyer tried the experiment the Dr. 
Very far, gone. They refuſed. food. of all: ſorts, particularly 


MEM O'T R'S' off the 


hs - Robert James. i 
IHE following is an account of experiments made on 
Ab xy; whi "Dx, James has ſome rea- 


mad dogs with mercury, wh 
to A is the maſt 22 preſervative, and. perhaps, 


A cur for the dr abia. s 21! 
—_— | Cas wet wy 1, Mr. Floy of Hints complain'd 
that he was afraid of 4 —— his fox-haunds : For, 
that morning one had run, mad in the kennel. The Dr..took 


N? 341. p. 244. © 5; 


. 
* o 


= 


mercury would, if tried, proye.the beſt remedy againſt Fg 
feftion: Mr. Hayer neglected this advige till the February fol- 
low ing. Mean time he tried the med ic ine in Bates, 72 

o/ every 
thing elſe that was recommended to bim by other ſportſmen, 
agg no purpoſe : For, ſome of his hounds run — almoſt 
every day «+ hunt ing. Upon this he took. his hounds to the 
fea, and had every one of — dipt in the ſalt- water; and at 


his return, he brought his pack to another Gentleman's kenne), 
c miles diſtant from his, own. But notwithſtanding this pre- 


gaution, he loſt 6 or) couple of his dogs in a fortnight's time, 


d cecommended,/ upon 2 bounds that were mad, and both 
Aids, flaver d. much, and bad all the ſymptoms of a hydro- 


- ,1 Phobia to a be degtee. That night be gave 12 grains of tur- 
peth mineta 


to gach of the 2 dogs, h ich vomited and purged 
them gently. Twenty four hours after this, he gave — 24 
Ne and aſter the ſame interval he gave 48 more to each. 
The dogs ſalivated very much, and ſoon after lapp'd warm milk. 
A the end of 24 hours more he repeated to one dog 2 4'grains 
bre, and omitted. it to the other. The dog, that took this 
alk doſe, lay upon the ground, ſalivated extremely, was in 


- great; agonics, and had all the ſymptoms of a ſalivation rais'd 


OS 3 but got rhro' it: The other relapſed and died. 
19 all the reſt of the pack he gave 5 grains of the turpeth 


+ fox the first doſe, 12 for the 2d dole, at 24 hours diſtance, 


Which was repeated every other day for ſome little time, The 
method was repeated at the : or 3 ſucceeding fulls and changes 


- of the mn. From this time he. Joſt not another hound; and 
tho, ſexetal afterwards were bit by ſtrange dogs, the tutpetb 
always prevented any il} conſequences, 


The 
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The Dr. and his friends tried the {ame thing 7 teat 
many dogs, and it never fai}'d in any one inſtance Tho 45 0 
bit at the ſame time and hy the ſame dogs, have run mad 
moſt other 'medicines hid been trier. 
As to the experiments on mankind; the Dr. had opportuhi- 
ties of making but 32 „ ee BY 97M AT TOLA AGE,” 
The firſt was on a girl about 1 years of age The calf of 
ber leg was torn by a mad dog in ſuch a manner, chat the ſur- 

was obliged to uſe means to prevent a mortificarion from 
the bite: She was vomited by the turpeth : Three days before 
the next change of the moon, the vomit was repeated, and 
again the very day of its changing. The ſame method was pur- 
ſued the next full moom The girl Was very wel! 
The ſecond was on a boy of about 10 yet of age. He had 
4 holes in one of his legs, made by a mad dog. The turpeth 
was given as above, and the wounds drefũ d with digeſtives, 
and he continues well. ie gen 
The third caſe was that of a man, of about 18 years 
of age: The bite was upon the hand. A great number of 


dogs were bit at the fame time in the ton where he liv'd. 


About 6 days after the miſchief was done, ſeveral dogs,” that 
had been wounded, ran mad ; upon which” be applied himſelf 


to Mr. Wilſon, apothecary in Tamworth, to whorn the Dr. had 
communicated 


the fucceſs of the turpeth in this caſe, The 

young man was at this time'very melancholy and dejected, Had 

tremors, and flept very little for ſome nights —.5 tho“ he 

was not apprehenſive that the dog which bit him was mad He 

had a dry ſcab upon his hand: Upon applying to Mr. Nen 
he was vomited with Fin. Benedict. 5 ij. 1 

The next thing he took was made accordivg to the following 
preſcription, * 6 d 


Turpeth Min. gr. XII. Lap. Conterayeru It. Ther. 


Androm. . /. M. F. Bol. N“ 3, ſumat unum fingulls gos 
tibus hors decubitis ſuprabibendo ꝓuap. eqs ch. I. 
aq. TW 1. Theriac. 3 ij. Sr. Pwaon- 6. Fils. Tint. 
ſtor. 311. H. F. | Lk 0 | 
Upon taking theſe the patient ſweat very much, and had 2 


nued perſectiy well, | 
But what is remarkable in this caſe is, that the wound tan a 
like an car; after which it heal'd of itſelf, > * 2 


9 


thick digeſted matter after this method, and threw off the cab 
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days ran mad, it is probable they woul 


1966 ' ME M/OTRS of the 


The Dr. makes an obſeryation or twp'on the antiquity of this 
diſeaſe, which he the rather chooſes to do; becauſe Celins Au-. 
relianus, in his account of it, does not ſeem to build fo much 
vpon the authority of Homer, as, in the Dr's opinion he might 
have done. He quotes, it is true, a paſſage our of the 8 Had, 
where Teucer calſ Hector xura kvoorrres, but does not ſrem 
to think this ſuffictent to provt that Homer was acquainted with 
this madneſs. But be omits à more paſſages in the Tame au- 
thor, which; joined with this, amount to a demonſtration that 
Homer was by no means ignorant of it. The firſt” is in the 
th Hiad, J. 237 where NMyſſes is upon his embaſſy to Achilles, 
and deſcribes to that hero the diſtreſs of the Gretian army thro? 
his abſence ; and when he has painted Hector as terrible as he 
can} he compares bis fury to the rage of a'mad dog. 


— ExTop de hey Se Prepeanroy 
Mantra exray hes, mover Ali. ud Y. i ͥ oO 
Mies ud Olur, nexrefn de 's Avarn' Pefurey.' i. e, 
Heer vero wilds trucibur oculis alfpiciens * 
ii terribiliter, fretus Jou Nec quicquam honorat 

Vires neue Deos; ingens autem ipſum. rabies inuaſtt. 
PAC ine * 5 e 1677 y 


"Vf Homer bad def goed 15 deſcribe'a mad dog 28 à phyficiin; 


be chüld not” have expteſſed his looks by a more proper term 
than Baeprawer, It muſt allo be confider'd, that this diſcourſe 


is directed to” Acbi}Hes, who, having ſtudied phyfic under CH. 
ron, was conſequently more capable of receiving an idea of the 
miſchief Hector did to his countrymen by this metaphor. 

In the 73th Niad, Heclor is again call'd Ab by Nep- 
Tune. * 8 e eee, |; 

It muff be obſcryed that avore, nuoonrhe and xvocady;, 
can properly and ig their natural fignification be applied to no 
other madneſs than that peculiar to a dog, tho” metaphorically 


it may, 1 In the inſtanecs the Dr. bas given, a4 alſo in Hv. 


ces and Euripides, The term vcore or xuTTaA is uſe 
ifo, Galen and Dioſcorides, to fgnify the madneſs of dogs: 
And Auge nn ros js ulcd by the laſt mentioned author to fignily 
4 man bit by a mad dog. Avocew is uſed by Areræus in this 
ſenſe, and Av77T@oas by Plutarch to expreſs the fame thing, 
What the Dr. would infer from this 1s, that Homer was cet- 
tainly acquamred with the madneſs of dogs; and if dogs in his 
d bite men; and if Jo, 
10 
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to be ſure, an Aydraphabia would be the gonſequepce; And yet 
Plutarch will have it, that {4 was firſt 445 notice of in the 
days of Aclepiades, famous for his practice in Rams before 
death of Mit hridates. | A 

Another ſtrong evidence of its antiquity is that inſf int which 
ditects every dog to avoid a mad dog upon ſmelling, ſeeing, or 
even hearing him, If this be not inſtinct, it 1s — 9 5 that 
in a higher degree than we ourſelves can pretend to, Now 1n- 
ſtint muſt be coeval with the creation, or at leaſt the fall; and 
therefore, madneſi muſt not be much younger. 


A Caroprric Microſcope; ' by Dr. Robert Barker. "Phil. 
| Bag: Tranf, N“ 442. ien einn 
H O' microſcopes, compoſed of refracting glaſſes only, 
have been vaſtly improved, as to their effects of magni- 
fying ; yet they have been attended with. ſuch great inconve- 
niencies, that their application to ſeveral arts, in hich they 
might be very convenient, is not ſo common as might be ex- 
pected ; and mankind have reap'd but a ſmall part af the ad- 
vantage obtainable from ſo ſurpriſing and uleful an.yoſtrument, 
Among the inconveniencies mentioned, the follow ing ate the 
moſt conſiderabſe. on 
1. That in order to magnify greatly, it is neceſſary the object 
glaſs be a portion of a very minute ſphere, whole focus being 
very ſhort, the object muſt be brought very near z t will, 
therefore, be ſhaded by the microſcope, and not be vilifle'b 
any other light than what paſſes thro" itſelf; Tn this cale, 
therefore, opaque objects will not be ſeen at all. An 
2. Objects, illuminated this way, way be rather fald to 
eclipſe the light, than to be truly ſeen, little more being exe 
repreſented to the eye, than the out-line ; the depreſſions and 
elevations within the out · line appearing like ſo many lights and 
ſhades, according to their different degree of thicknels gr tra n- 
patency; tho' the contrary happens in ordinary viſion, in which 
the lights and ſhades are produced by the different expolute of 
the ſurface of the body to the incident ligt. beg © 
3- Small parts of large objects cannot eafily be applied th the 
microſcope, without being divided from their wholes, which in 
the caſe of vivi-ſection defeats the experitnent, the part dying, 
and no more motion being obſery'd therein, e 
4 The focus in the dioptric microſcope be ing ſo very hort, 
is exceeding nice, the leaſt deviation from it tender ing viſion 
turbid ; therefore, a very ſmall part of an irregular object can 
be ſen dillinctly this way. | _% 
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theſe defe, Dr. Barker has contri d 2 micro- 

. the model of the Newrordar te le ſcope, in which be 
has been very much aſſiſted by Mr. na wor, As to the 
effe&s of this inſtrument, it magnivies þ e diſfa ance of 9 to 
24 inches, 5 : 
Fig. 3. Plate vn. repreſents the entire e mounted 

on its pedeſtal, on a 2 joint, contt ivd fo as to direct the 
inſtrument towards any | 
Fig. 4. The ſection ths inſtrument, in which AB is the 
larger concave metalline ſpeculum; CD the lefer concave me- 
tallide fpeculum ; EP a hollow brats ſcrew to faſten in the firſt 
dioptrical glaſs, or plano conyex glaſs 5 G H another ſcrew 
filldping on the Yvillow cylinder E Fl 1 00 which the Set 
glaffes a are contain'd) to the body of the microſcope ; IK a 
with a ſmall perforation, ſerving as an 2 ro the eye 1 
or ſecond Jens (convex on both fides)'M'L 'a long ſcrew pa 
thro” the nuts P and V, ſerving to bri che ſmall ¶perulum to 
a proper diſtance from the larger; N Q a fhding piece mod 
by the ſerew, eartying the ſtem K. and little /pecubiny CT 
XXI fte for the cap as r ed ut Fig 55 that at Fig'd 
is to be Tcrewed on the aperture IK. 

Pig. 7. ſhews the conſtruction of the microſcope, in which j 
is an jet fi erect, from which rays falling on the /pe- 
culum a b, will be reflected to the focus k, where they will 
an inverted image, and being reflected 7 the ſmall /Peculum 
cd, they will paſs thro" the perforation of the great /Peculum, 
and fallipg on the plano-convex- glais + f, converge again, and 
* form an erect image at /; which being brought very near to the 
oY, and jo conſiderably magnified, wall be diſtinctiy ſeen thro 


eye-g lk gh, 
An Account of the ſtandard Meaſures 2 rod in the Capi- 


tol ar Rome 5; by Mr. Folkes. ane dp 441. 
P. 6 1 


IN the wall of the capitol is a 95 ſtone of white marbk, 
8 foot 5 inches Egli in length, and 1 foot 9 inches and 

in breadth ; upon which are in cribed the ſtandards of” feyeral 

meaſures with the following reſpective inſcriptions.” © 


piede Ro: Pal. III. One. XII. Deti A. 
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a Canna di | Architet. Palmi => Sire PF 
Staiolo Pal. V. or FM. or bw $230 24: move 

Cana di Mercz. Palmi"orto d Altra miſüre 2 

© Braccio di Merc; Pal. III. d'akra ities of [4 r 
ee e Braccio di, Teflitor di Tela 


1 „Ouragte Lu. Paeto, 


The lines, that repreſent theſe, meaſures, are cut pretty deep 
in the marble ; but as they have, conſequently, a conficera- 
ble thickneſs, u is ſome what difficult to be very exact in 
taking off their dimenſions,. Mr. Falles, howevet, attempt- 
ed to do it as near as poſſible, by ſetting the, point af hi- 
compaſſes in the middle of the croſs lines, that are drawn to, 
determine the, beginning and end of the meaſures. The 
palm of the architcctes is eaſier to giye than the others, by 
reaſon the whole Canna is inſcribed on the ſtone : This. be, 
there fore, took off, as he pre ſumes others hase generally dose, 
and then divided it into 40 equal parts, After this, bis chief 
attention was to the Roman toot, as being of Sec e | 
quence than the other meaſures... They all, however, fell 
as they occut d to him, in ſuch parts 25 the London foot coo· 
tains a thouſand. 1 f 4 . 4A» mt 
The Roman foot 966 . This is divided upon the ſtone ; 
firſt into four palms, and then on the upper patt imo 12 uncle z 
and on the lower into 16 deti, accordingto the inſcription, ;... 

The, Greek ſoot 1006 . This is, allo disided Iixe the 


an. I —” Tg ob Hogs of hag: 55 
The Canna of the architeQs 9325: + It is: divided. into 10 
N ; each of which is, therefore, 732 and + of the Engl 
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t. die 


- The. Staiolo be ing five palms and & is 421... 
The Canna di Mercanti, divided into eight palms af another 
meaſure 6 foot 9 inches 23. F 
The Braccio di Mercanti, divided inta four palms of ano- 
ther meaſure, 2 foot 6 inches 14. e 
The Braccio di Teſftor di Leila, divided, into, three pa tts 
2 foot, 1 inch and 4. 41 5 227 
The palm af tne architects is aſſigned, by Mr. Greaves 732 
of the Zngliſs foot z and the ſame is given by M. Pjcart: to 
the Paris foot, in the proportion of 494 and 4 to 720; which, 
Vor. X. 5 B b | re- 
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reduced becomes 732 ＋ of the Znglifo foot, as before, and as 
it came out from Mr. Folkes's own trial. * 5 

The Roman foot is given by M. Picart from this very ſtone 
653 +. of ſuch parts as the Paris foot contains 7420; that is, 
by reduftion 967 4- of the Engli&toot ; and the ſame by Fs. 
bretti, who alſo meaſured it upon this ſtone, is aſſigned to the 
palm of the architects, as 2040 to 1545; which reduced up- 
2 the former meaſure of the palm is 966 + of the Znghþ 

t. | 

Theſe meaſures come out as near as the nature of the ſtan- 
dard can poſſibly allow ; and as it was ſomewhat freſher in M. 
Picart's time than it is now, Mr, Folkes would not vaty from 
the proportion the former has aſſigned, but ſuppoſes the Roman 
foot vn this marble was intended to be ſuch a one, as ſhould 
contain 967 parts of the Engl foot very nearly, 

Mr. Greaves had long before aſſigned the meaſure of the 
Roman ſoot from Coſſutius's monument to be 967 of the Eng- 
i foot,” and preferr'd that meaſure to the others he had taken 
from the tomb of Hatilius, and the Congius of Veſpaſian. And 
Mr. Folkes thinks one can make no doubt, from what has been 
faid, but Cofſutins's foot was that intended to be inſcribed upon 
this marble ; tho' that monument is itſeli now loſt ; Ar leaſt 
_ Mr. Folles was at Rome he could get no intelligence 
or If, , | 
Fabretti in his work concerning aquedufts, where he 
| gue the above mentioned proportion of the palm to the foor, 

nds fault with Lucas Fetus, as having made a wrong cal- 
culation of this proportion in his book de menſurss & ponde- 
ribus. The proportion there given by 'Z@rus, does not, it 1s 
true, agree with the foot upon the marble ; but yet it is no ſalſe 
calculatiag as Fabretti thooght ; and had he carefully exami- 
ned Pa book, he would have been fenfible this is not the 
foot he there contends for, but the Coſſutian ſoot, which Lucas 
Vetus in bis book diſputes againit. The truth, therefore, 
is, that he either alter'd his mind after the writing of that book, 
before the marble was ſet up ; or more probably, that tho' be 
had the care of having theſe meaſures inferibed on the marble, 
he was directed by a ſuperior authority what meaſures he Wa: 
to have engrav'd; and that accordingly he had, as near as poſ- 
- fible, the Cofſutian foot deſcribed for the ancient Roman foot 
on the ſtone : And that this was the caſe, and no miſtake about 
the number, as Fabretti ſuppoſes, appears not only from the 
tenure of his book, where he condemns Cofſurius's foot, which 
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Trajan pile, which he finds, from the gtöund to f 
the cimatium of the capo, to be 115 foot-ro_ſnches 4 and 

this beifbe, ee bn "140, gives" yas for the quorient very 

nearly. 9371. Nu ieee üer n 
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track at times were kindled ſhiniog pyrami 
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there appears, but alſo from his ſcheme at the latter end, we 
he has given what be cal /e Rehe ped#s Jegitims, agreeing 
with his own numbers, v/z. 12 inches, whereof” 9 make the 
palm of the archite int Wewite tHe meafare of the Colorianu 
and Suri han fbot, agreefhg with that inſcribed” on the marble. 
The Colottan'is the fami” monbment as the Can; Tocalld 
from the perſon, in whoſe poſſteMon it had formerly heen ; And 
he had ſaid, p. 5. that according to the teſtimony of 
Philander the Satilian agreed with it, thd' Mr. Greaves, who 
meaſured both theſe feet very carefully, found ſome difference 
between them; 1 Hine Coffurian, as above, 967, and the Ha- 
tian 972. But by Pets quoting Phianger, it is plain, he 
had himſelf meaſured the latter: And therefore, the foot 
ealVd by bim the Colir{ an” and Stati lan is indeed purely the 
Colotian, or Coffatian foot; aud the fame has alſa bechffed to 
Mr. Folkes very nearly from his meafure of the dende of the 

toß of 


As to the Greek fobt there ſeems to be no farther myſtery, 
than that it was intended to be made to the Roman” in" the 
nao WIS from Pliuy, which is, that 63 5 Roman 
t made g Greek ; by which account the Ge four ſhould 
contain rog7 of ſuch parts as the Roman contains g67, 3 apd te 
actual quantity Mr. Filkes took off was oog. 8 * e 
Some Obſervations in 191 4; at Wirtemberꝶ ; by M. Weidler. 
Phil. Tranſ. N“ 442. p. 266. Tranſurei from the Latin. 
N the 23d of Tanuary, 1734s, AZ 7h, m, in the even- 
lng there again appeared, an exceeding bright aus 
Porealis. Under the north was ſeen a Llack.arch wi E able 
White {a/cia reſting. on it, diltinguiſh'd IS PAUSE middle 
track ; the laſt white arch roſe 21 degrees high; in the black 
me r ramids ; from the re- 
fefcd Tiphtnear the zenith & ſimilar white arch. was produced. 
At 5h 25 the white track was diffuſed a, pretty 225 2 
$ bi 


the weſt point, and its middle reach'd zd degrees bigh ; at 
5h 35 the Mining tract reach'd the vertex, dileontinu'd cloy 
re and there tended, towards the weſt, a circamitancewhi 
ſcldom happens in aurore borzales. M. Weidler was likes 
ſurprized at ſomeclouds, which ſtood about the northreaſt, and 
moved before the Rs et a which clouds the light 
| 2 


* . 
* 
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of the aurora was diſtinctly ſeen : Whence it gene that 
the light of the aurora teach d far beyond the clouds. Ar 
1h 385 the ſhining tract of the aurora was deſcending below 
the horizon; eſpecially towards the weſt : This likewiſe de- 
ſerves our attention, namely, that tho' this aurora was ex- 
ecding bright, yet it emitted few ſhining pyramids. - At 8h 
o almoſt the whole light was ſet helow the horizon; yet 
5 near * welt it 5 " 11 high ; the _ 7. the 
lack arch; together with the ſmall white impendin (14 

was ſtill GH RIG o'clock under the north. ik 9, 75 
On the 2 7th of January at 6h. 23 in the evening, there 
was obſervd a comunction of the moon and Venus. M. 
Meidler found. the _ of Venus 3; of a degree. Venus re- 
garded the fouth, and the Moon the north; at 6h 57 the 
angle of Venus was = 26'; and in this obſervation a line 
drawn thro' Venus and both the cn of the moon was a right 

one ; afterwards the moon gradually elongated from Venus. 
On the 195th of February the lowneſs of the mercury in the 
barometer was remarkable, being at 28 inches ) lines, ſuch 
2s M. Weidler never before obſerv'd in theſe parts; from this 
might be preſaged that terrible ſtorm of wind, that ſcem'd 
to overturn every thing in its way; at three in the afternoon 
great numbers of tiles were blown off the houſes z ſo that 
none copld walk the ſtreets with ſafety. In Saxony and other 
places of Germany this ſtorm did a * deal of damage to 
the houſes, woods, and gardens, pull d up by the roots an 
incredible number of trees, broke down old oaks and other 
trees; and men in the open fields could not ſtand on their 


legs. | 
i Os the 19th of March, at 6h 45' in the evening about 
the N. N. W. there appeared a black arch, lined with a broad 
White is; whoſe light was brighter towards the weſt, 
than towards the eaſt, but without ſuch ſhining pyramids or 
waves, as uſually accompany aurore boreales: There ate, 
"therefore, ſome aurore boreales, that only ſhew a white tract 
under the north, but without any motion of the light. 
Oothe 2 gth of March there appeared a remarkable aurora 
borealis, which M. Veidler firſt obſerv'd at 9 o'clock. The 
moon was inclining to the weſt, and only ſhone through the 
clouds ; almoſt the whole heavens were overcaſt ; and yet 
"after the clouds divided, there was a ſhining tract about the 
north point, from which at times ſhot ſhining pyramids, 
"an 1ofallible fgu of an aurora borealis : He likewiſe —— 


9 


F 


Rov AL; SO0C1TY, 19, 
behind the clouds a. ſhining tract of the aurora become an 
arch. The ſhining, pyramids might be ſcen till 11 v'clock : 
an uncomman fight to, oblerye an aurora horealis when the 
sky is cloudy, and a wind blows ,, whereas at other times it 
commonly appears only when the xy is ſerene. and calm. 

On the 9th. of aſt, as, M. Weidler was to obſerre 8. 
turn, at 43. O clock, ſome, thin clouds that h about the 
N. N. E. and N. b. E. ſeemed to be on fire all of a ſudden 
But aſtet emitting a few radiations towards the vertex, the 
burning ceaſed, and little clouds were driven by a gentle 
wind towards the caſt. il pig; 

From theſe and other obſervations it plainly appears, how 
variable a phenomenon the light of the aurora boreatss is, 
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„ MEMOIRS of te 
e of thy Tage 


6 cpi the ſecond, the day of 
7 ts 2 third, the 22 of the day, be 85 


tbe morning. te ewelye, at abon, ani nins at ee 

column cont+ins vbleryations bf the thermometer; 
1 of the, mercury in the. barometer, where the the iſ * 
height in 1 50 the ſacond ad third numbers mark the 
125 and hund "of parts of an inch; the fixth colomncis- the 
itude the ſhip is in \by account, every day at noun the ſeventh 
columa is the longitude the ſhip is in evety day at noon, by 28 · 
count, from the meridian of London, except where otherwiſe 
expreſſed ; the einheb column is the variation of the beedk; 

— the next four columns arc the laticudes obſerved” at toon 

four ſeveral new inſtruments; the firſt is Mr. mise priſmatic 
uadrant 5 the ſecond, Mr. Hadley's 4 the third by Mr. 
lion; * the fourth hy Mr. Smith and Me. 1H lljan 
Ward; ihe next column is the wiad for the ee 


hour. 

The tberwometer Capt. Middleton,made uſe of in the voyage 
was mave by Mr. n Parrick, as alta the barameter ; In his 
: thermometer Mr. rick places gu the top, ſoppoſing it to 
1 be the beat under the line; and 4 — gures. ingreaſe down 
4 e is placed at 25. 


my with the inergaic of 21 
Fe! Smith's 1 qua drant Lo {;ddleton finds to be 
prepay tor the ſtars, as he _> 


eel 7 5 ie v to 1 Jay, in 
. 23 7 = 5 He e 4 
ber is Weg o 0 £ ce * 
w * Yo en „Eke 


8 


CEC rr SLES 


* weather, 

a Ares to” nr Tous damps in wine 

1, A008 5 by 11s burning ſee N 1 under ts it hout 
be addirion of an nas laid vapour, even wt ape] 


55 12 pi has A Communication with tbe external ain, un a 
1 extFrnal uit be 


| Os. Pn HR K 
liste tete, eben ut bath evih 


" 1 
11 8 4 ia plunged in water, and, upper 
cl ind wh pla wah ir 16 E 


is end 2 
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ROYAL boertry, - 213 
candle of fir In the pound will not burn quite the ume of on 
minute before it gots dur 2 1 ; 

Arp. . ir ein burg eng as ling when the c. 
ctiver is quite cb rl. 
berieg we bete of the 'phis open, | 

at bottom, eventunieting with the external a 
will burn but s lietie than in the firſt oh + 
0 as gre ry pips with your out," wit go on m 

Exp: "Blow eg pipe" with bellowi, and the dindls/ 
vi buen 25 long os you wil, bf | | 


A chemical experiment. (Aang 46 ale be the phenomenon 
40 the Reyal Society by Bir 


the enfiammable air. 
| —— Lau ther) by Maud. hal. Tun oath 446+ 
<> wed i en 3 eters ib av. 4; 4 


IR Zones Zowther having made 1 elne 56 fs 
air which de ccfeched ber of 4 coat Mine, and brought in 
bladder cloſe tied by Tea to ton: Vid. Phil. unf. N. 429. 
„ tog. The effect of which wat, Rat the Aft, 
but Uf the blader thro* che mat orifice of u zobceb=p; 


, would 
eatth"fire" ſröm 4 lighted tandfe," and burn he an ih ammsoble 


795. tl it was a con umd. 
r ae a only 
ay ſulphurous floatibg i im th Maud was in 
ruled to male ay effay, by an #tificiat mixture,” to 'produce 
the like f&Q. - It ib well bin to er bt toriverant im che- 
mical-matters, that nioft mietꝭ et r of _ 
rous furnes, during — — undergo in their 
tions in theit reſpectie rm mnfrad* Tron, whit diffolving'in of 
of vitriol, emũts a great quantity of theſe fuer, which are very 
inflanmable, d not_calily to be condenſed, Theſe fumes 
Mt. Maud cullected into a Bladder with the defirrd ſucceſs, and 
having produced before the Royal Raeie i two bladders of this 
factiridus air, at the fame time that Sir 7arrs. Lott ber made 
tal of He, they bath exhibited the fame phanomena, A more 
particular account of the Pong made — of is as follows, 
Mr. Maud took two drachinis of oil of vitriol, and mixed it 
with eight drachms of common water, which he pur into a glaſs 
with a flat betrrm, abilur"ten Inches wide, and three inches 
deep, wich 4 long neck yt this he added tes drachen of iron = 
blings : There inſtanrly aroſe u great Hear,  wirh violent ebul- 
lion, and the iron was wrought upon very faſt, with a _— 
x 


obe peat quan 


nme 


f AT Dorling. 


214: MBM OI RS ef be 
exhalation:of fares: To the end of the neck of the glaſe he 
Juted a bladder void of air, the neck of the bladder being faſten- 
ed to a tobgecns . aning from the diſſolying me - 
tal fſoun/ puſſed up the bladder to its full extent, and after that 
another blauder in the ſame manner; and thus you may get 28 
many bladders fall as you can, whallt — late, 
Dec of theſe bladders were tried heſore the Society, and exhi- 
bite a flame very like that of Sir James Loui chers in the; 
cap „ — different — 2 colour of the 1 After 
Mr. | preſſed part ot t air out of the b adder. 
drawing back the hand, the flame was ſuc ked into the W 


and all at once ſet on fire what inflammable air remained ; which- 


went off like a gun, with a: great exploſion; l. 
What is worthy-of notice in this experiment is, that all the 
air; Which filled che bladders, was! generated de novo, 48 it 
were, out of the mixture, or elſe recovered from the body of the 
metal in an une laſtic ſtata, HSA 03 eee nnr 
This experiment will eaſily explain à very prubable cauſe of 
Zange, yulcano's, and all gery eruptions. from, the earth: 
For, nothing more is requiſite, than iron, a vitriolic acid and 
water: Now iton is generally found accompanied with ſulphur; 
and common ſulphor may be analyſed into an inflammable oil, 
and an acid liquor like oil of vntriol. This acid, therefore, in 
the bowels.of the. earth, by being diluted with a little water, 
ſurroupds.the iron, and works upon it in the ſame manner as 
deſcribed above j an efferveſcence.gnd inteſtine heat ariſes; the 
air, which comes from the mixture, is rarified, and becons 
very elaſtic ; its impetus, by how much the more compre ſſed 
by the incumbent weight of earth, is iocrea ſed even to an unli- 
mited degter; and at length like gunpowder will remove all 
obſtacles, and exhibit to the ſpectators above ground the terrible 
phernomena of earthquakes and eruptions. Sometimes. theſe 
anflammable fumes, it very much heated, will, 6s ſoo as they 
come to the open ait, catch ſire; and ſi produce thoſe fiery 
eruptions, of which there arc ſo many inſtances in the world. 


An account of the form, Jan. 8. 1534-5 ; by Mr. Fotth. Phil. 


Tranſ. N'. 442. p. 285. 


9 


on, 14 miles ſouth from Dur kum, Lat. 54” 


42. 46, 'the evening before: the (8th:.of., January, 19 34:5, Mr. 
\Forth's barometer fond at 29 inches, but had been gradually 
falling for two days. The wind was then ſouth-weſt; 1 

- | c 
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he cond aas wg robs 5 4nd increaſed e | 
more, day there was ſnow Or 
Thesth in the morning l glaſs: 8 
38 parts, and 1 P. un. down io af inches, parte 3 
and by 0 in the evening rien again to 28 inches, 45 parts, 
All this While the wind was in the north. eaſt, with only a os | 
derate gale, tho? attended all. day with ſnow, which at night 
was 2 inches and 4 deep le o ock Lagos to 
freeze. As 8 in * ſouthern * was all that while in 
the oppoſite quarter, Mr. Forth 15 have expected an nccu- 
molat ion of the air, and as a con ug d thereof, the riſing of, 
the barometet at the time of its fa the loweſt. Had the 
ſtorm happened the night before, ht in the northern, r the 
wind was in the ſame ditection, and had afterwards fa 
would then have ee the ſall to the quick return of = 
current o Air. il; W 30 

In the December of the preceding year Mr! Forth Gude by 
bis regiſter that there fell through his funnel, whale arca,1s' juſt 
100 inchey; 141b. $5 parts; by 1 almoſt conſtant i in'trmifting 
froſts kept it from "gang of _ agen, > at a 
ume. ng 20 CORE WH AM": « 4 "Y 

| 26G LEM Ane nos 
"Greateſt height of che ae bs 139; £0b:5s nt Lot 
Leaſt ditto, A 14 M1165 208 * TWarl 51 


of the bones of animals WO, to a. red coloar 1 nen 
only ; by Mr. John Belchier. Phil, Tranſ, N“, 4424p; #57, 


HAT the circulation of the blood is ok on through/the 
bones, is evident from teveral-phanomena obſcevable iu ſutt 
5 ry : But that it is univetſally and intimate ly diſtribuitct hto 
moſt ſolid and compact ſubſtance: of the bones (tho hit herto 
Wade by ſome) will — unde niably from the inſtanceeherę 
Woes which are the bones of ſeveral hogs, of a diflerent 
d, changed to a deep red colour, merely-by-aliment.; An 
wht makes ie ſtill more ſurpriſing is, that. neither the flaſuy 
Heese parts tufter the leaſt a in colour a 


Their diet was bran, ther boiling it in 2 copper with pie 
ed callicoes; in order to clean them from à dirty ted col 
oceafioned | by an infufion of 'madder root, made uſe pf > 
fix the colours printed on the cloth: Some of thaſe colours 
are made with preparations from iran, others with; a meture 
from alum and ſugar of lead, The parts printed with the 
a pre- 


=_ 


416  MEMOTR 8 #/#e 
1 Mack eee 
Nee 
to r the mixture. ra | 
—— from the cloth was mix'd with the 
— wg food of the and produced this effect on their 
Upon examinivg theſe bones, be oblerd'd jn yenaral Ge 
Sid” pere to be moſt tinged, and the teeth in particular, 
except the'enamelFd part, which is of a different ſubſtance + 
And upon ſawing them through, he found the internal parts 
ually tinged, except at the ende of the bones, where the 
ſubſtance was more ſpongy : Abd in order to diſcharge the 
colour, he macerated t in water for weeks toge- 
ther ; boil'd: them often, and ſteep'd them in ſpirits, but all 
prov'd ineffectual : nor was the leaſt tincture given to any of 
the liquids, in which he made experiments. 


An Obſervation of white Liguor like Milk, that apprared 
inſtead of Serum, ſeparated 1 the Blood,. after it had 
Head for ſome time; by Dr. Alexander Stuart. Phil, 
Trani. NC 442. p. 289. 


NE Jobn Nicks, carver, in Bromiey-ſtreet, London, 
about 40 years of age, was ill about three weeks by 
the loſs of appetite, and by indigeſtion, and at laſt a pain 
and di ſtention of his ſtomach, with a low degree of an inflam- 
matory fever ; his tongue was dry, rough, and of a ruſt 
brown colour in the middle, with a white ſoft liſt on cac 
fide ; bis urine very bi h coloured, with a large quantity of 
— 6 pink · colour d ſediment ; bis ſtools very yellow, and 
e 
After taking away eight ounces of blood, inſtead of ſerum 
there appeared nothing above the caagulum, but a white li- 
quor like milk, which was pout'd off to the quantity of four 
ounces, or thereabouts. At firſt there was no ſmell percepti- 
ble, but in fix days it began to have the ſmell of roten eggs: 
For three weeks longer it ſtood in a room, where there was s 
fire for ſome hours of the day, and in that time it neithet 
alter d its confiſtence nor ſmell. | | 
The patient had cat very little for a week before the Dr, 
firſt ſaw him, and only a little of a calf's foot ſtew'd the 
night before for ſupper, and no breakfaſt that day. He was 
difted to drinking of ſtrong pal.+male liquor every day 
he was in health. 1 


* 
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| WM if this be chyle, ir is « ſubqanee very different from milk, 

which is apt to, turn ſour and thick by keeping, and never 

| contracts the putrid ſmell of rorten eggs, as this did, 'Whes- 

ber ic be not cbyle tur d purrid and mear'ts purulency, by 

l long circulation in the blood: veſſels, but not conv into 
blood, thropgh ſome defect in the ſanguification; is a que- 

| ſtion the Dr. doubts cannot be decided without more obferya- 


= — 


tions and experience. oe, 
The congulum of the blood was cover'd with a fizy pellicle, 
| about the thickneſs of a ſhilling : The red part was of 's 
mous, tender, incoherent conſiſtence. 4 
Tho' the patient was much better in à week's time, the 
Dr. order'd five ounces of blood to be taken away, to ſee 
what change had — and he found rhe coogulum 
cover d with a fizy pellicle to the thickneſs of half à crown, 
the red part of a due confiſtence, the ſerum clear and with- 
out any chyle. | | | 
The urine became clear, and he recover'd in about two 
weeks after the Dr. had firſt ſeen him. , "SER 


An account of what was obſerv'd upon opening the body of a 
perſon who had taken internally ſeveral ounces of crude 
mercury ; and of a plumb-ſtone, lodged in the coats tb 
rectum ; by Dr. Madden. Phil. Tranſ. N“ 442. p. 291- 


5 HE internal uſe of crude mereury is of late become ib 
frequent, that Dr. Madden believes it nughe hereafter 
produce ſome great benefit to mankiid, if a careful collection 
were made of all the extraordinary caſes, relating to the 
good or bad effects of this practice. N 

In the following caſe there are circumſtances which 
were not owing to the internal uſe of mercury; yet there arc 
many others which were undoubtedly occafioned by it. 

Dr. Madden, with Dr. Robinſon, and Mr. Nichols, fargeon- 
general, was preſent at opening the body of a gentleman of 
note at Dubhiy, who for {vera years found great difficul 
in going to ſtool. This diforder increaſed upon bim towards 
the latter end of his life, and he was ſiczed with a violent 
diſtemper, of which Dr, Madden could give no deſcription, 
having never attended him. 

In order to procure à paſſage downward, (which the Dr. 
ſuppoſes was a principal complaint) at nee took, by the 
advice of a- phyſician, ſeveral 'ounces of crude mercury, at 
d&Fcrent times, without any relief, and at length he died. 
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U ing the abdomen, which was very much diſtend. 
ed, there burſt forth a great quantity of wind, tho' the gun 
„ e Fo ty} 
| omach was empty; upon opening it the in. 
ner coat was found — much — 2 one end 
to the other. In ſeveral places of the ſmall guts were ob- 
ſerv'd ſome ſcatter'd grains of crude mercury, and along 
with them was generally found a black gritty powder, very 
like Er biops, mineral which, without doubt, was the mer. 
cury chang'd into that, confiſtence. | 42 

| colon was diſtended at its origin, to twice the thick- 
neſs of an ordinary man's arm about the ſhoulder. This 
extraordinary thickneſs extended itſelf about the length of 
10 or 12 inches; from hence it gradually decreas'd ; and 
where it was attached to the ſtomach, it had not above 4 of 
that 6zc. | 2 | 

It was much inflam'd at its origin, and contain'd at leaſt fx 
quarts of liquid excrement, in which was obſerved crude 
- roo and likewiſe ſome of the black powder mentioned 
above, 
The colon, where it parted from the ſtomach, and diver- 
ged towards the left kidney, adher'd about the ſpace of three 
inches to the omentum; and upon ſeparating it, there wa 
found an abſceſs and inflammation, which had communicated 
itſelf to thoſe parts of the ileum, that were contiguous to the 


C001. 

In this place the colon had 2 perforation about 4 of an inch 
in diameters, and four ſmaller perforations, about the ſie 
of a gooſequill, thro which ſome excrement had pa ſſed ini 
the abdomen, . 4 | 
The coats of the colon, as it approached the rectum, began 
to grow ſcirrhous, about the — of fix inches, and the 
capacity became gradually ſmaller, + | | 
The valves of the colon about this place were of a reddiſh 
colour, and more ſcirrbous than the other parts of the in- 
teſtine, The coats of the colon, where it* was continued to 
the reftum, were at leaſt 4 an inch thick, and its capacity not 
above 4 of the natural fizc. 

U pon cutting the gut horizontally hereabouts, there was per- 

ceiv'd a body which ſtopped the paſſage, and ſeemed to the 

touch almoſt of a cartilaginous confiſtence, Having open'd the 

gut lengthwiſe, it was found to be no other than 2 of the w 
v 
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vule conni uontes coli, grown ſcirrhous, and protruded down- 
wards into the rectum. ; | 

There was alſo found a ſmall plumb-ſtone in this place, quite 
buried in the funica uilloſa, making itſelf a bed een the 
coats of the rectum: It had likewiſe ſormed a ſmall abſceſs, 
which diſcharged -itſelf into the cavity of the peluis, but had 
no communication with the cavity of the rectum. 


A ſolar Eclipſe obſerved as Rome May \ 1734. N. 8, by the © 
105 de * as, and MH. Celſius. P Th Tranſl. N. 
p. 294. Tranſlated from the Latin. 


HE Abbe de Rivillas and M. Celſius obſerv d- this ſolar 

eclipſe at Rome in the palace of Cardinal De-vie; they 
took all poſſible care to determine the true time, both from the | | 
appulſe of the ſolar ſpecies to the meridian line, and from equal | 
altitudes of the ſun, taken ſeveral times the ſame day, and on the 
day preceeding the eclipſe. They moreofer obſery'd the eclipſe Z 
with 2 very good N about 6 Roman palms in length: __— 
For, the too great altitude of the ſun, being almoſt in the me- '8 
ridian, and ſome other inconveniencies hinder'd their maki 1 
aſe of longer ones: With the one, which tranſmitted the ſolar 
image direMy, to the 3 with a ſmoak'd glaſs, they 
principally ob erved the beginning and end of the eel 


= 7 
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; gi ipſe; and 

with the other, which exhibited, as uſual, the ſolar ſpecies, the 
intermediate phaſes. The clouds had like to have cut off all 
hopes of 1 to make ſuch obſervations; as at ſun riſe 
they tinged the ſouthern parts of the horizon, and afterwards' 
almoſt the whole heavens. But as thinner clouds ſucceeded 

thicker ones, tho they deprived them of the firſt contact of the 
planets, and exhibite the firſt phaſes ſomewhat uncertain, and 
the ſpecies, about the end of the eclipſe, indented, as it were; 

yr they allowed accurately to determine the reſt of the ob- 
vations, | | 
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Obſer- True time quantity of | 7 


vations 4 m. obſcuration 
F 4 u Dig. "4.0 | 

"if 22 22 332õ)ũß The beginning ſeem'd thrg 

2 27 1 04 a cloud to have preceded 
3 36 9 a little. 
4 42 6 11 
5 23. 12 3 s . 
6 3 16 2----- Or a little more; and the 
7 10 31 2 teateſt obſcuration | 
8 28 16 1 4 thought to be at band, 
9 45 11 © y 

10 52 I O----- The end. 


From the 4th and 8th obſervations we may gather that the 


greateſt obſcurat ion happen'd about 23 h. 5 min. 


The Deſcription and Manner of uſing an Inſtrument for mti 
ft ing the Degrees of rhe expanſion of Metals by Heat; 
Mr. John Ellicott, Phil, Tranſ. N“ 443- p. 29. 


Ae r. Plate VIII.) repreſents a flat plate of bra 
| which, for tarther ftrength, is ſcrew'd -down to a thick 
jece of mahogany : Upon this plate are ſcrew'd 3 pieces off 
als, two of which, markt BB, ſerve as ſupports for the f 
iron bar C; and which, on account of its uſe, Mr. Elia 
calls the flandard bar. The upper part of the zd piece of 
brafs is a circle about 3 inches diameter, divided into 300 
equal parts or degrees: Within this circle is a moveable platen 
divided likewiſe into 360 parts, and a ſmall ſtee] index: The 
braſs circle in the Fig. is marked D and the moveable plate 
Upon the ſtandard bar is laid the bar of metal, E, on which 
the experiment is to be made, F repreſents a lever 2 inches agd 
+ in length, faſten'd to an axis, which turns in 2 pieces of bras 
ſcrew'd to one of the ſupports, markt B: To the end of this 
lever is faſten'd a chain, or filk line, which, after being wound 
round a ſmall cylinder, to which the index in the braſs circle Þ 
is faſten'd, aſſes over a pulley, and has a weight hung to the 
end of it: Tas the axis, to which the lever is fixt, is a pul- 
ley, 4 of an inch in diameter, to which a piece of watch chain 
is falten'd ; the other end of this chain is hook'd to a ftrong 


ſpring, markt G, which ſpring bears * one end of the me 
tal E. H repreſents a lever exactly of the ſame form and di 
menſions with the former ; but the chain faften'd to the pulley 
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mn its axis is hook d to the ſtand ard bar. N. . The chain 
o the former pulley being faſten d to a ſpring, and not directiy 
tothe metal E, is only for the more caſy n metals. 4 
The line faſten d to the end of this lever, after being wound | 
round. a cylinder, to which the moveable plate is fixt, paſſes | 
over a ſmall pulley, and has a weight hung to the end of it ; or 
rather the ſame line paſſing under a pulley, to which the weight 4 
is bung, has its other, end faſten'd to the lever F: Thus dne 
weight ſerves. for bath levers, as in the Fig. 
From this deſcription it is plain, that whenever the bar E is 
lengthen d, it gives liberty to the weight to draw the lever F 
upwards hy its action on the ſpring G; and the index will at 
the ame time, by means of the filk line, be carried forwards in 
the circle; and as. the bar ſhortens, it will return back again; "Y 
the ſame motion will be communicated to the ſtandard bat. | 
Lengthenjng the bar the te of an inch will carry the index 
once round the braſs circle, which is divided into 360 degrees ; 
if, therefore, the metal lengthen the 200th part of an inch, 
oe index, will move 1 degree. | 
= To make an n with this inſtrument, lay a bar of 1H 
kind of metal, as E, on the ſtandard-bar ; then hear the = 
Witandard bar to any degree of beat with a lamp, and mark the | 
Wdepree of its expanſion as markt by the moveable plate: Ob- 

ſerve alſo the degree of expanſion of the metal E, by the heat | 
Weommunicated to it from the ſtandard bar, as markt on the 
Wbrals circle by the index: Let the inſtrument ſtand till the | 

| 


= 
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bole is thoroughly cold; then removing the bar E, lay a bar 
Wolf any other metal in its place, and heat the ſtandard-bar to the 
me degree of heat as before, which is ſeen by the moveable 
plates marking the ſame degree of expanſion : Then the index 
il ſhew the degree of expanſion of the ſecond metal,” as it did 
che firſt ; and by this means the of expanſion ß | 
different metals by the ſame degree of may be cxactix 


W-ftimated. 


| 

| 

farther Account. of the Bones of Animals being made | 

red by aliment only ; by Mr. John Belchier. Phil. Tranſ. | 
Ne 443- p. 299. | | - 

N. the account, Phil. Tranſ. N* 442. p. 286, which" Mr. | 

Belchier gave of the red bones of the hogs, he mentioned, 

bat the colour was occaſion'd by mixing with their common 

, bran made uſe of to clean printed callicoes ; the {colours 

Wt which. were made, ſome from preparations of iron, + w 


| 
| 
8 | 


222 MEMOIRS off the 
blacks and purples; others, from preparations of alum and 
Sac har. Saturn, which produce the red colours; and that mad. 
der root was made afe of to fix theſe colours on the cloth,” To 
_ which of theſe preparations the colours was owing, he could 
not then determine. "Some were of opinion, thas it was entire} 
owing to the preparations of iron; others,” that it was the whole 
blended together: And in order to clear up this point, Mr. Ze. 
chier determined to make ſome experiments, The firſt he 
e was upon a cock, by mixing ſome of the madder-root 
with ſig-duſt, on 'which they feed. The cock v6" rm 
16 days after his firſt feeding on the madder, he diſſected him, 
examining the "bones, to his great ſurpriſe, he found them 
all over of a red colour :' 80 that from this experiment it ap- 
pears, that the madder alone cauſes this alteration, 


Of te Viper-catchers, and their remedy for the Bite of « 
J. Viper 5 by Dr. Burton. Phil. Trani. N“ 443. — 
TL L 14 M Oliver and his wife call'd upon Dr. Barton 
wich their yipers, and either of them offer'd to be bit by 
any viper, and to ſuffer their arm to fell for ſome time; and 
then i the external application of a common ches remed y, in 
@ ſew hours to remove all the ſymptoms, Accordingly the ex. 
periment was made in the town-hall at Mindſor, before Dr. 
Der bam, Dr. Waterland, and beſote the phy hcians, apotheca- 
ries and ſurgeons of the town and ſeveral other Gentſemen in 
the neighbourhood. The man was bit in the upper joint of the 
thumb, aud higher up on the fame arm, by 2 diftereot freſh 
vipers : His thumb, hand and arm ſoon after fwell'd moch, and 
all che [Er of a viper bite enſued; he applied the 
remedy (fallad oil) with the promis d ſucceſs. | 


An Account of Experiments made June 1, 1734. before ſeveral 
Members of the Royal Society and others, on a Man, lb 
ſuffer'd bimfelf to be bit l Viper, or common Adder; 
and on other Animals likewif2 bitten by the [ame and orher 
. Vipers: With ſome Remarks on the Cure of the Bite of 6 
- mad Dog; by Dr. Mortimer. Phil, Tranſ. N' 443. p. 313. 
W 7 LLIAM Oliver and his wife, from Barh, who follow 
the buſine is of catching and {cg vipers, offer'd them- 
Alves to be bit by any viper that ſhould be procur d, truſting 


to the virtue of a remedy they had Jighted on by chance in wi 
ing variety of things, when the woman was once accidenta: 


bitten, and the uſual known medicines, even the oil of viper, 


bad 


| had no effect in aſſpwpaging her poin, eſpecially that of her 


breaſt on the ſame fide with. the band in hic had tecei /d 
the wound. This Fogg which is only common os} of olives, 
and from its uſe with ſallad, commonly known by the name of 


ſallag-oil, recommends itſelf not only from its efficacy; but 
| likewiſe on account of its being readily come at, when. accidents 


ha X%, | * e un 18 4 
Ga the 1ſt of Zune, 134» in the preſence of a great num- 
ber of perſons, the ſaid Milliam Oliver was bit by an old black 
viper, or adder, brought by one of the 9 8 „upon the 
wriſt and joint of the thumb of the right hand; 10 that 7 5 
ol blood came from the wounds. He ſaid that he immediately 
felt a violent pain and ſhooting from: the wounds, both to the 


top of his thumb and up his arm, even before the viper was 


looſen'd from his hand: Soon after he ſelt a pain, like that of 
burning, trickle up his arm; in a few minutes his eyes began 
to look red and fiery, and to water much: In lels than f an 
hour he perceiv'd the venom ſeize his, heart with a pricking 
pain, which was attended with faintneſs and, ſhortneſs of breath; 
whereupon... he fell into violent cold ſweats ; In a few minutes 
after this, his belly began to ſwell, with great gripings and 


pains in his back, which were attended with violent voamirings 


and purgings. He affirmed, that Ong - the violence of theſe 
ſymptoms, bis fight was gone twice for ſeveral minutes at a 
time; but that he could hear all the While. He ſaid, that in 
his former experiment he had ne ver deferred *. ufe of his 
remedy Ionger. than hen he perceived the effects of the venom 
reaching bis heart; but this time, being willing to fatigfy'the 
company thoroughly, and truſting to the ſpeedy effects af the 
oil, which had never fail'd him, when uſed in time, he forbore 
io apply any thing, till he found himſelf exceeding ill, and 
quite giddy, Py 1H 361, Yr at 
About an hour and a quarter after he had been firſt hit, a 
chafing diſh of glowing charcoal was brought in, and his arm 
(the cloaths beiog ſtript off of it) was held over it ag near, as 
could bear it, while his wife rubb'd in with her hand. the 


fallad-oil (which the Dr. had bought by the name of Zucea, oil, 

nd kept in bis pocket, leſt they ſhould 'privately add any 
thing to 0 turning his arm continually round, as it The would 
have roaſted it over the coals : He, fajd that the pain foon 
abated, but the ſwelling did not diminiſh mpeh; molt Violent 
,yomitiogs and  purgings ſoon enſued, and his. pulſe became Jo 
low, and ſo often interrupted, that it was thought propet by the 
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phybcians preſent to give him the following cordial draught 


at 1 0 fy. hour's interval between each. 2 
5 f Pon. comp. as 3 ij Sp. Lavendule 31. n. 
pro dugbus 2 F 4 ! 
z- Bt Confef?. Raleigh. 3 fs. A. Theriacal. I ſi. S. C. c. 
gut. x. mn. f. — | 

3. R. Confeft. Raleigh. Theriac. Andromach. aa 3s. N. 
G C. gr. v. A. Theriacal, 555 pro duobus bauſtibus. 

He faid he was not ſenfible of any great relief from theſ: 
cordials, but that a glaſs or two of oil olive, drank down, 
ſeemed to give him ſome caſe. | 

Continuing in this dangerous condition, he was put to bed, 
as ſoon as one could be got ready for him, where his arm 
was again bathed with His remedy over a pan of charcoal 
ſet by the bed fide : But continuing to complain much of hi 
back and belly, the Dr. advis'd his wife to rub them hkewiſe 
with fallad-o1l, heated in a ladle over the charcoal; which ſhe 
did accordingly : Whereupon he declared he found imme- 
diate caſc, as tho' by ſome charm; and he had not abore 
two or three reachings to vomit, and ſtools afterwards, but 
made water plentifully, which was not diſcolout'd: Then he 
won fell into a ſound fleep, only was often interrupted by 

lons coming to ſee and enquire after him till near 12 
o'clock, from which time he flept continually to five or fix 
next morning, when he awaked and. found himſelf very well: 
But in the afternoon, upon drinking ſome rum and ſtron 
beer; ſa as to be almoſt fuddled, the ſwelling returned wit 
2 pain ur _ which abated ſoon, wow bathing 
the arm as before, upon wrapping it up in brown paper, 
ſoaked with oil. enn n 

Inmediatcly after the man, two pigeons were bit by the 
ſame viper, they ſoon fickened and ſeem'd giddy : Nothing 
being applicd, the one dicd in about an hour's time, and the 
other half an hour after: The fleſh of both was turned quite 

2 as if mortified; the blood was coagulated and look d 

On the zd of Inne, the man's arm remain'd ſwell'd, 
Jook'd red, marbled with ſpots of yellow, but felt ſoft ; and 
he had the perſect uſe of it, and even of his fingers, no pain 
or ſtiffneſs remaining. He then cauſed a ſmall ſpaniel dog 
to be bit on the noſe by a freſh viper: Some oil was imme- 
diately applied hot, and rubbed well in, till all the hair of 
his noſe was thoroughly wet: The dog did not ſeem » 
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uteaſy ; his noſe only ſwell'd a little; be cat ſoon after; Bis 
nole A, bathed once more that evening; be was Gard 
rery well next motning; bot his "noſe was batbed g gain, to - 
Ale ſure of the curè: He continued perfectly well without 
any ſymptoms enſuing, and was alive and well 4 fear 


after. | anos a 

Another pidgeon was likewiſe bit under the wing at the 
{ame time with the dog, but by a freſh viper ; the oil was im- 
mediately applied bot, and rubbed well in, and the feathers 
of the wing were . wetted with it: The pidgeon 
did not ſcem at all diforder'd with the venom; but cat ſoon 
after, and was found well the next morning, without any 
remarkable inflammation or ſwelling about the part. The 
hot oil was Tubbed in again for two* or three,days, twice a 
day, and the bird continued well, which ſhews * cacy 
of this remedy, ſince ſo ſmall an animal receives the ſame 
quantity of venom by the bite as a larger one, and conſe- 
quently is more liable to die under it: The viper-catchers 
ſaid, that they had experienced their rem to take 
effect on cows, horſes, and dogs, 10 hours after being bit z 
Bat that for themſelvess who are freqdently bit in the fields, 
as they catch the vipers, they always carry a phial of ſallad- 
oil along with them, that as ſoon as they perceive them- 
ſelres wounded, they without loſs of time bathe the patt with 
it; and if it be the heel, they wet the ſtacking thoroughly - 
with it; if the finger, which e 5 they pour 
ſome of it into that finger of their glove, bhich they imme 
diately put on again, and thus never feel any farther incon- 
venience from the accident, not even ſo much as from the 
ſting of a common bee. It may, perhaps; be found of uſe 
for the bite of rattle ſnakes, px | other venomous creatures 3 
eſpecially if we confider that in the fields a man ſeldom or 
nevcr receives more than one bite at a time, which doth not 
inſect him with ſo much venom, as was inſtill d into the 
man's blood, when in theſe volantary experiments. he ſuf- 
ſer d himſelf to be bitten twice together, and had likewiſe 
been bitten three times, but about a week or 10 days before; 
ſome remains of which venom, it is "highly reaſonable to 
imagine, might ſtil} inſect his blood at the time he repeated 
the cxperiments ; ſo as to make a freſh quantity of the ye- 
nom operate with greater violence upon his body, than if he 
had been quite a freſh man, and never infected with the like 
poiſon before ; or at leaſt at ſo great an interval of time, that 
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| ls blood might have been intirely free from all remains of 
ſuch an acrid infetion. From theſe experiments is it not 
reaſonable to imagine, that the oil by itſelf may be as effica. 
cious againſt the ſting of a ſcorpion, as if ſcorpions were in- 
fuſed in it? 
5 And now a remedy againſt the bite of the viper is a 
| blickly known as the famous Dampier's powder againſt the 
ite of a mad dog, which was firſt publiſh'd by Sir Hans 
<a Saane in Phil. Tranſ. N“ 237, and 25 — by bis propoſal 
| to the Royal College of phyficians in London in 1720, intro- 
duced into the London Pharmacoptia, under the name of 
pubvis antilyſſus ; the compoſition of which is lichen cinereus 
terreſtris, or aſh-colour'd ground liver-wort and black pepper; 
the manner of giving it not only to men, but to dogs and cattle, 
is accurately fet down in the above mentioned Tranſactian: 
So that now it is to be hoped, that certain cures are diſcover'd 
for the only two ſorts of venomous bites of animals, to which 
the happy ſoil of Great-Britain expoſes its inhabitants. 
The lichen cinereus terreſtris in a letter of Mr. Olden- 
burgh's, ſecretary of the Royal Society, dated July 6. 1672. 
is mentioned as being exceedingly efficacious in curing dogs 
bitten by mad dogs. Vide Derbam's Collection of Philo 
ſophical letters between Mr. Ray, and his correſpondents, 
p. 110, printed at London in 1518, 8“. 
Dr. Mortimer adds the following mg taken out of the 
journal-book of the Royal Society, fuppoſing it to be what 
Mr. Oldenburgh hints at in his letter. | 
* Nov. 16. 1671. Sir Robert Moray exhibited a certain 
0 _ (which Mr. Wray calls lichen terreſtris cinereus) ſaid 
© by him to be good to cure dogs bitten by mad dogs: His 
* Royal Highneſs having caus'd it to be given to a whole 
* kennel of dogs bitten by a mad one, which were all cured 
; except one of them, to whom none of it was given.“ 
The ſpecimen was kept in the repoſitory. 
The ſame virtue is likewiſe aſcribed to this plant in the 
za part of Moriſon's Plantar. Hiſtor. Oxon. publiſhed at 
1 Oxford Ann. 1699, in folio, p. 632, where the author ſpeak- 
4 ing of the lichen rerreſtris cinereus, Raii Hiſt. & Synoy/- 
1 ſays, adverſus morſum canis rabidi egregium eſt medicamen- 
rum. 
Dampier and the College of Phyſicians, in their pulvis Au- 
n, preſcribe equal quantities of the lichen and pepper : 
Bur Dr. Mead, in a ſingle quarto leaf publiſhed by him, in 
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1735, hath alter'd the propattions of the compoſition, pre» 
bing double the — of lichen to that o the 8 
This difference in the proportions muſt be leſt to the judg- 
ment of practitioners: But upon the authority of another 
minute in the Society's Journal-book, it may not be impro- 
per g make an addition to the above-mention'd Dampier's 

wder. 2 
* March 7. 1671-2, Sir Robert Moray mentioned, that a 
whole kennel of dogs, belonging to his Royal Highneſs, 
* were bitten by a mad dog, and had been lately cured by a 
certain herb, call'd fe/laria, or ſtar of the earth. 

This plant is the Iychnis viſco/a, 7 aj * 0 Caſp. Baubin. 
or Spansſh catch-fly. Vide Phil. Tran. 187, where's 2 
receipt to cure mad dogs, Oc. wherein this plant is a princi- 
pal ingredient; which receipt, communicated by Sir Robert 
Gourdon, was there publiſhed by bis Majeſty's ſpecial Com- 
mand, Arn. 1687, | I 

Wherefore ſuppoſe the compoſition were to be thus. 

Take aſh-colour'd ground liver-wort, black pepper, and 
the herb Spaniſh carch-fly, all finely \powder'd, of each 
two drachms for four ales to be taken as Dampier pre- 
ſcribes in Phil. Tranſ. N* 237. | 

Dr. Mortimer only adds a propoſal of his own, which he 
made in his 35 Inaugur. de ingreſſu humorum in corpus 
humanum, Lugd. Bat, 1124. namely, that the uſe of the hot 
bath for perſons bit by a mad dog, or hot fomentations, might 
be of greater ſervice than cold applications: For, a cold bath 
ſhuts the pores, as a warm one opens them; therefore, the 
blood being allowed to be greatly inflam'd in this caſe; and 
Dampier's powder being a very hot medicine, it is reaſon- 
able to thick, that when a patient takes it, the ſerting him 
up to the chin in hot water for ſome hours, would help 
the operation of the powders, by diluting the blood, and 
relaxing the pores. 


Of an inguinal Rupture, with a Pin in the Appendis 
Cæci incruſtated with ſtone ; and ſome Obſervations an 
Wounds in the Guts; by Mr. Claudius Amyand. Phil, 


Tranſ. Ne 443. p. 329. 


Octob. 8. 1733. A Boy, 11 years of age, was admitted into | 


St. George's Hoſpital, near Hyde-Park- 
corner, for the cure of a hernia ſcrotalis, which he had 
from his infancy, and a 11 1 the ſcrotum and thigh 

3 der- 
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terminating into it, which, for a month before, had diſ- 
charg'd 2 great quantity of an unkindly matter: The ry 
ture was ſmall, and not troubleſome, and part of it cou 
be replaced; but as it appear'd that the finuous ulcer 
Iprung from that part that could not; ſo it was evident 
tar the cure of the ſſtula depended upon the cure of the 
bernia, which latter could be obtain'd by no other opera- 
tion than that for the bubonocele, which was accordingly 
performed the 6th of December ee 
This operation prov'd the moſt complicated and perplex- 
ing Mr. Amyand ever met with, ſeveral unlook d for oddities 
and events concurring to make it as intricate, as it proy'd 
laborious and difficult. 
This tumour, priocipglly compos'd of the omentum, was 
about the bigneſs of a ſmall pippin: In it was found the ap- 
ix cc, perforarated by a pin, incruſtated with ſtone 
towards the head, the point of which having perforated that 
gut, gave way to 2 diſcharge of faces . My the fiſtulous 
portion of the pin, obturating the 
22 in it, ſhifted its fitugtion. The abſceſs, formed in 
the hernial bag occaſionally, and the ſuppuration for the two 
months before from this place externally, had knit and con- 
founded, and embodicd together, as it were, the gut and 
omentum with the hernial bag, and theſe with the ſpermatic 
veſſels, and the teſticle ; ſo that it was as difficult to diſtin- 
guiſh them from 'cach other, as it was to ſeparate them 
without wounding them; this pin, whoſe point was fix'd in 
the omentum, continually ſhifting its fituation, and occafion- 
ing a diſcharge of feces. The pin frequently lying in the 
way of the Take and ſtarting out of the wounded gut, 
as a ſhot out of a gun, the inundat ion of fæces upon this 
occaſion, from a gut we could not well diſtinguiſh, were fo 
many difficulties in the way. But the preateſt ſtill was, 
what to do with the put, which all this while was unknown, 
and which we could not come to the knowledge of, till the 
operation was over: For, this appendix cœci, which was the 
only gut found in the rupture, was ſo contrafted, carnous, 
duplicated, and changed in its figure and ſubſtance, that it 
was impoſſible to determine what kind of gut it was; ot 
to find out that it was only this appendix clongated, and in 
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None of theſe difficulties were er when we under- 


took the operation, in which we proceeded as uſual: The 
onentum hve uppermoſt in the bergial. bag was ſeparated from 
the parts it was connected with, and particularly the gut it was 
embodied with, and afterwards cut cloſe to the abdominal 
muſcles, without any previous ligature, the veſſels in it being 


ſmall, and the ſubſtance of it more like a fweat-bread than 4 


caul. 
A deal of time was ſpent in this diſſection: We were ſtreight- 
ened for room, and greatly diſturbed by the diſcharge of the 


ſæces coming out of the gut, upon every motion the pin, NES | 


therein, and the omentum, ſuffered, upon the ſeparation of x 
from each other, The gut forming a double tube, like a dou- 
ble-jointed fiphon, continuing in the curve, as it paſled over 
the teſticle and ſpermatics, was ſeparated one part from the 
other and from the adjacent parts, as far as the aperture in the 
abdominal muſcles, where the unperforated part of it was ſepa- 
rated therefrom, and thence ſtretched out and unfolded ; which 
brought to view the aperture made in it by the pin, hitherto 
concealed, thro* which that part of it, which was incruſtated, 
had juſt made its way out upon an occafional 3 as a cork 
out of a bottle. It was the 22 of the p yficians and ſur- 
cons preſent, to amputate this gut : To which end a circular 
Peak was made about the ſound part of it, two inches above 
the aperture; and this being cut off an inch below the ligature, 


was replaced in the abdomen, in ſuch a manner that an artifi- 


cial anus might be made there, if the patient's caſe ſhould re- 

uire it, Afterwards ſo much of the hernial bag as had been 

tached from the ſkin, and ſpermatics, c. was cut off, which, 
as they appeared in a ſound ſtate, were preſerved in their fite, 
The fiſtulous opening adjoining to the thigh, and anſwering to 
the aperture in the gut, was opened ; ſome angles of ſkin in the 
way were removed; the aperture in the muſcles, which had 
been enlarged by inciſion, was ſtopped up with a tent; and the 
reſt of the dreſſings, and the ſituation of the patient, ordered in 
ſuch a manner, as to remove from the wound all ſuch preflure 
from within, as might diſturb the cure. 


This was a continued diſſection, attended with danger to 


parts not well diſtinguiſhed ; it laſted near half an hour, and 
the patient bore it very 28 During the operation 
the patient vomited plentifully, and had ſeveral ſtools, but was 
ſoon compoſed by half an ounce of diacodium, and emollient 
embrocations and ſomentations, frequently applied warm _ 
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 dilcharged formerly at the fiſtula, had frequently the appear 
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belly: He was blooded, and an emollient carminative oily cly- 
ſter was ordered to be applied in the evening; but as he was 
ealy, and the belly not tenſe, that was omitted. He was con- 


- fined to a very ſpare diet, and his body kept open by clyſters, 


injected oy frond day, when ſtools were wanted, to prevent 
ſtraining.» When dreſſed upon the fourth day after the opera- 
tion, every thing appeared well, and we had good reaſon to 
for a cure, eſpecially as the diſcharge by the anus was na- 
tural, The tent put ivto the abdominal aperture was not te- 
moyed till the eighth, On the tenth the ligature round the 
appendix cœci, where it had been amputated, dropped off, and 
no faces followed it; and as it was then plain they had taken 
the natural courſe, from that time the wound was treated like 
an ordinary one, only it was obſerved to keep a ftrong and con- 
ſtant preſſure over the abdominal aperture, as to fence 
againſt the intrufion of the viſcera into the wound, as by a 
rong incarnation and cicatrice, to ſecure the patient effectually 
againſt a rupture. During the time of the cure he was confined 
to his bed, always kept to ſpare diet, and ordered never to 
go to ſtool but in a bed-pan ; By theſe means the wound was 
compleatly healed up in leſs than a month, and the patient ſoon 
after diſcharged out of the Hoſpital with a truſs, which he was 
ordered to wear ſome time, in order to confirm the cure. 

That the appendix caci ſhould be the only gut found in this 
rupture, is a fingular caſe in practice; this was full of fæces, 
and could occafionally be diſtended with an additional quantity, 
which upon preflure was returned into the colon, with that kind 
of noiſe i ts replaced generally give: This had occaſioned 
a diminution of the tumour when compreſſed, before the opera- 
tion was performed, as the patient was lying backwards with his 
head downwards, and an increaſe of it as he ſtood ere, when 
the feces from the colon could get into it again. 

The patient did not remember when he ſwallowed the pin 
which had perforated the gut within the rupture: But as this 
rupture was, from his infancy, fixed and unreducible; fo it it 
likely the pin had then made its way into the appendix cœci pro- 
lapſed ; and that an inflammation enſuing thereon, had occa- 
fioned an adheſion, whereby the increaſe of the tumour had been 
checked, and the reduction of the parts, prolapſed thereby, 
rendered impracticable. ; | 

The ſurgeons who conſtantly dreſſed the patient before the 

ration, did then obſerve, as they had fince, that the humour, 
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ance, and as they thought, the ſmell of excrement: So that 
there is no doubt but the cauſe of it was the wound made in 
the gut, by the pin giving way occafionally to ſuch a diſcharge. 
The patient alſo ly remembers, that the impoſtumation 
or gathering preceding the fiſtulous diſcharge was attended with 
very little pain, or much leſs than generally attends ſuppura- 
tion; which ſhews that the extravaſation of the fæces from the 
gut into the hernial bag, and the burſting of this bag, were the - 
_ the fiſtulous diſcharge, and the continuance of it out- 
WI . Me 

. the pin found in the rupture at the time of the opera- 
tion, it is obſervable, that two thirds of it, incruſtated with a 
chalky matter, were confined and concealed within the gut ; the 
other third next the I had made its way through it; the 
point of which was ſo lodged in the omentum wherein it was 
fixed, as to leave a free paſſage for the excrement from the per- 
forated gut outwardly, whenever the perforation in the gut, 
upon ſhifting the poſition of the incloſed pin, could open, and 
give a paſſage for the diſcharge of the fees this way, which 
was as often as this conical or pyramidal pin altered its place, or 
did not exactly obturate the aperture in the appendix cci which 
it exactly fitted. It has been already obſerved, that the aperture, 
made in the gut by the pin, lay concealed, the point being 
lodged in the omentum, lying parallel with the gut, which was 
here duplicated, where it was ſecured in ſuch manner, that it 
ſcemed almoſt impoſſible it could ever make its way out of this 
place, and its other confinement in the gut, as the aperture was 
callous, and ſo reſiſting, that it was with ſome violence it was 
forced out of its confinement 3 an aperture, fitted for the 
point only, and ſo ſtreight, that the exploſion its coming 
out was like that of a cork out of a bottle: For, tho it appear- 
ed that the opening had been occaſionally enlarged, as the in- 
cruſtated part of the pin was preſſed forward into it; yet it is 
plain nature's attempts to get rid of it had been fruitleſs; and 
might poſſibly have been ſo during all the patient's life, | 

Sir Hans Sloane has furniſhed the curious with inſtances of 
bodies incruſtated in the guts with ſtone, and of ſome making 
their way out, when there was little probability of it. Daily 
experience ſhews how far nature will ſtruggle to free herſelf ; 2 
that it is always moſt eligible to truſt them to her care: This 
| may appear from the difficulties that have attended the cure of 
this caſe, which at laſt did not prove fo ſucceſsful as was at firlt 

hoped for : For, the patient having been remiſs in wearing 2 | 

| truis, 
I , 
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truſs, upon ſome effort the guts found a way into the groin 


likewiſe ſhews, that che beſt operation, and the utmoſt care, 
are no ſecurity againſt the 'relapſe of a ruptute. This is the 
third or fourth inſtance Mr. Anyand has met with, of the inſuf. 
ficiency of this operation to effectuate 4 cure of ruptures ; and 
yet it is plain this 1s by far mote likely to prove effectual, than 
the cauſtic of any other method cried. up for the cure of this 
evil. In a growing age, a good * is an effectual re- 
medy; in an adult, this ſhould be the ultimate one, tho 
it be no more than a palliative cure. 

N. . The omentum, and the gut, amputated, with the pin 
perforating it, are in the repoſitory of the Royal Society. 

This obſervation puts Mr, Anyand in mind of two he made 
during the late war in Flanders, and of two more in London. 

Obſervation 1, Upon opening the body of a ſoldier, who 
had laboured many years with an ped and ſcrotal rupture ; 
Mr. Ampand found in a ſegment of the 5leum, an appendix like 
a c@cum, about fix inches long, ariſing from that gut, and 
nearly of the ſame diameter with the gut itſelf, the coats whereof 
were ſomewhat thinner than thoſe of the ileum this c@cum did 
ariſe from, whoſe membranes and dimenfions were natural. This 
elongation of a ſegment of the ileum appeared, as if it had 
been lodged in the rupture bag it lay near to, and into which it 
had been ſtretched along the vagina of the ſpermatic veſſels 
down to the teſticle, according to the expanſion of the rupture 
bag, which was of the ſame dimenfion : This production of the 
Sleum, or appendix lei, was full of faces, ſomewhat narrower 
at its origin or opening into the #Jeum than elſewhere, but near- 
ly reſem ling it, and as ſound as that gut it ſprung from. 

0% 2. A ſoldier having been ſhot through the belly, the 
ball was cut out upon the poſterior part of the os ilium: Fot 
ſeveral months after the feces were chiefly diſcharged through 
both wounds; and at dreſſing a great number of flat worms, 
dead or alive, were found upon the plaiſter. In five or fix 
months after, the ces neg by egrees taken their courſe 
thro” the anus, the two wounds being healed up, the patient 
returned to his duty as a ſoldier. | 

Eight years after this, Mr. Amyand had him again under his 
care at the hoſpital, where he was brought with the head of the 
os humers, together with that of the acromion and clavicle, in 
the articulation with the ſcapula, fractured by a cannon-ſhot ; 


which thereby was all laid open: The limb was inmediate'y 


again, fix months after the healing of the wound. This caſe 
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ligature about the fleſh {i the veſſels, by thruſting 
cloſe to the bone a pack-needle, armed with a 2 
thread, there being no room for the tourniquet (vide M. Le 
r ervations, Vol. II. Obſ. 43. 12. 1731, 
where he has deſcribed the manner of performing the amputa- 
tion of the humerus in the articulation with the ſcapula) The 
patient loſt very little more blood in the operation, | than if 4 


rourniquer had been applied: But the great diſcharge of matter 


** 2 the eighth uy after, 4 1 
ath of this patient gave Mr. Ampand an opportunity 
of examining. how the — wound in the gut had been 
cured. He thought the wound had been in the ileum, from 
the thinne ſa of the frces diſcharged through that wound; but 
upon diſſection he found it had been in the broadeſt part of the 
colon, This was very much contracted in that part of it that 
had been ſhot through, where it appeared purſed up, and iuſe- 


parably connected with the os ilium. However; the patient ne- 


ver complained of any inconveniency therefrom; tho' the nar- 
rowneſs of the gut in this place was ſuch; as ſeemed to make the 
deſcent of the feces difficult. iy 14 | 

0% z. On the 19th of January, 1129, Mr. Amyand at- 


tended Miſs , 14 years of age, on account of a ſappurated 


tumoar.o0 the navel, whoſe fituation was under the miſculi recti. 
This patient had had, what is truly called, a ſtarting at the 
havel in her infancy ; and latterly had complained, at times, of 
a ſwelling there, and likewiſe of colics, gripes, or vomitings, 
that uſed to go off, particularly as that ſwell ing diſappeared. 
As theſe grew more troubleſome, ſhe latterly had taken a vomit, 
from which time ſhe had been greatly coſtive; and her reach- 
ings, vomitings, aud colics, had proved more conſtant, equine 
with an incteaſiog tenſion and pain in the forepart of the belly, 
and a tenderneſs at the navel, as matter was gathering there, 


+ Some days before Mr. and was called in, Dr. Campbell 


had made uſe of the propereſt methods to remove theſe com- 
plaints, Upon a conſultation; we agreed to diſebarge by inci- 
tion the matter collected at the nave}, being about a ſpoonful of 
undigeſted fluid, that had made its way through the aponenroſis 
of the abdominal muſcles adjoining to the navel cicatrice : Not- 
withſtanding which, the tenfion of the belly, the coſtiveneſs, the 
reachings and vomitings, rather increaſing, as in the miſerere 
met; and having thence. reaſon to apprehend a ſtrangulation 
and ſuppuration of ſome of the viſcera in the bee of 
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cut off in the articulation with the ſcapula, having firſt made a 
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the navel, Dr. Hulings being call'd in, it was agreed to inlarge 
the apertute made by the aforementioned matter in the linea 
alla, with a view and intent to know the ſtate the parts were in, 
to reduce what we found there, or at leaſt to procure a more free 
diſcharge to the matter collected under the aponenrofis of the 
muſcles: For a fortnight and more, every thing was done that 
could internally of externally eaſe the diſcharge, and open the 
paſſage for the ſæces downwards, but all in vain, The patient 
was a whole fortoight without a ſtool, all the ſymptorts daily 
increaſing, tho' towards the latter end ſhe vomited rather more 
ſeldom : Yet as ſhe was ſtill taking in, ſo the dimenfions of her 
belly increas'd in 1 and the more for that the air con- 
fined and rateſied 10 the feces pent in, added daily to the ten- 
fion; which at laſt had ſtretch'd the ſkin to the utmoſt. There 
was alſo a ſuppreſſion of urine, the fundus of the bladder be- 
1 ing ſtretch'd towards the na vel, at the ſame time that the neck 
1 of it was compreſſed by the fæces bearing down in the pelvis, 
and a tumour ſprung up about the anus, as if they had been 
ſeeking a paſlage that way. It was propos'd to ſcoop them 
aut z but the retlum was found empty, and the obſtruction was 
as far beyond the reach of any chirurgical operation, as it had 
prov'd againſt all the means hitherto employ d. 2 
The patient was now reduced to the loweſt ebb, The dejc- 
tions were excrementitious, her pulſe depreſs'd and extremely 
weak; ſhe bad rigors, clammy ſweats, and all the ſymptoms 
that denote an approaching death, from a mortification io the 
guts, when of a ſudden the fæces burſted the gut, and forcing 
their way thro". the inc iſion at the navel, a quantity equal to: 
1 . or 3 quarts, mixed with various kinds of fruits and ſeeds, 
which ſhe had been taking during her illneſs, flow'd out like 4 
torrent, with a ſurpriſing roaring noiſe, which gave her imme- 
diate relief. The diſcharge continued very great all that day, 
but the aperture ip the hernial bag did not anſwer to that in the 
gut; ſo that the diſcharge there was at times checked, by ſub · 
ſtances obturating it; this aperture, therefore, was enlatged by 
inciſion ; and thereby the patient was releas'd from the violence 
Þ of the, vomiting and hickup. From this time we began to en- 
terta in ſome hopes of a cure: For, tho' the patient was ex- 
tremely reduced, and the diſcharge continued exceeding great 
4 during ſeveral days, with a ſingultus and vomitings; yet ſhe 
q was refreſh'd with ſleep, and was able to retain ſome nouriſh- 
k ment. Ihe tenſion of the belly ſubſiſted, tho' in a leſſer degree; 
ull the feces bad made their way downwards; and fo did the 
8 vomit· 


7 
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yomitings at times, as long as the inflammation continued. Th® 
diet was ſuch as the caſe required ; clyſters were frequently ap- 
ied, as well as fomentations, and every thing elſe that chuld 
determine or invite the diſcharge thro' the auus, and reſtore the 
diſtended guts to their tone: But from the time the ſœces burſted 
the gut, it was 12 days before any took the natural coarſe ; and 
then matters were brought to the brink of ruin: For, they then 
pour d doum ſo faſt for a day or two, that the patient was like 
to have ſunk under them: However, this ſevere evacuation was 
timely conquer'd by abſorbents and diluents : It took off the re- 
maining tenfivn of the — and all vomitiogs : And as from 
this time the feces had a free diſcharge the natural way, and 
the diſcharge thro' the wound decreas d in proportion; fo the 
woum in the gut, and the external wound in. the integuments, 
were heul d up in about 3 weeks, in ſuch manner that the pa- 
tient has ever ſince enjoy'd a moſt perfect ſtate of health. CE 
04%. 4. It happen'd that Mr. Amyand was not a mere ſtranger 
to the principal circumſtances of this caſe, as in 1716 he had 
with Mr, Laſage, ſurgeon, attended ſuch another, vis. a girl In 
about 4 years of age, in whom the ſame cauſe had produced © | 
the like effects, For, * a ſuppurat ion of the omentum, ſtran- x 
gulated in the navel of this patient, the feces detain'd in the | 
neighbouring gut had in like manner forced their way thro? the _ 
| 


nave] ; The accident previous to the burſting and ſabfequent 
upon it, having been nearly the ſame as in the preceeding obſer- 
ration; only the cure prov'd ſomewhat more tedious : For, the 
wound was kept open by curran · ſeeds frequently work ing their 
way out at the navel for about 12 months after, when it was 
made complete: 80 that the hardſhips the patient has under- 
gone ſince in child bearing, and ſeveral hazarduus labours, have 
not been able to diſturb it. | | 
Hence it appears, that the parts inflamed and in contact haue 
| coalelced and knit together; ſo as to pte vent any extravaſation 
| from the wounded or burſt. gut into the cavity of the ghdomen. 
That the cure in the 2 laſt caſes has been owing to a free dif- 
charge of the fæces theo the wound; and, coofequently; that 
when in a gut- ruptute, the part prolapſed cannot be reduced, a 
cure may be hbped for by making ſuch an opening in the guts, be · 


i fore they are quite ſphacelated, as may procure-a free diſcharge 
; to the fæces pent in, and thereby ſecure the patient's life, © +27 _ * 
; That if this happen to the colon or carum, the tube of it will 


be ſo far prelerv'd, 4s to open a free diſcharge for the feces the 
'atural way; and if that cannot be obtain'd in a wound: of the 
G g 2 1 ſmall 


” 
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mall yet the diſcharge be fecur'd by making 
| e anus. 5 * * 


amputation, being liable to ſeveral 
ble to forbear it, ſaving when the veſſela are large: For, _ 
reduced looſe and floating, it is Jeſs liable to the inflammation; 


| and ſuppurations that attend the ſeparation of the ligature. 


A Continuation of the Experiments on Mercury; by Dr. Beer. 
_ Phil., Tranſ. ** 443. p. 343. Tranſlated from 
be Latin. | f 


Y the obſervations made on quickfilver Yhil. Jun. 
Ne 430. p. 145. it appears, that 'tho' it ſeem continually 
to change into other bodies, it ſurpriſingly retains its peculiar 
property, whereby it is immutable. | ik 

» Boer haave's ſcle defign at that time was to give a faithful 
and accurate account of the proceſſes he had made on mercury, 
and the effects produced therefrom ; in order to ſave others the 
trouble and expence of repeating them. 

In the Memoirs of the Royal Academy of Sciences at Paris 
for 1744 the Dr. publiſhes farther experiments on the ſame 
ſubject: And by comparing both theſe diſſertations together, 
we ſhall be enabled to form a —_— of the fidelity and 
minute accuracy of the ancient and genuine alchemiſts, as to 
what they may have ſaid of mercury; and at the ſame time 


fee, that great care and prudence bes neceflary to explain 


their meaning, or paſs a juſt critic upon them: And he allo 
hopes to put the ſtudious of chemiſtry upon their 7 
againſt the vague doctrine of modern alchemifts, which con- 
tains nothing valuable or folid, and who themſelves arc 


_ maſters of no other art than that whereby they would cheat 


thoſe of real whom they would perſuade that they can 
inſtru in NG method of making it : What the Dr. had 
formerly demonſtrated of the immutability, fimplicity and 
peculiar properties of mercury, he now comes to confirm, 
1. Pure mercury, ſuch as is commonly ſold by the com- 
pany at Amſterdam, digeſted for ſome time over the fire, docs 


not change into metal. 


| Proceſs. Upon diſtilling this mereury, it left no dreg be- 
hind; mixing it afterwards with diſtilld vinegar and ſes m 
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46d ſhaking it fof ſome time, it contiau'd pure. Straining it 
o leather, and pouring a pound of it into a tall clean 
body, whoſe mouth was ſtopt with a r cone, which was 
in covered with another Paper, faſtcaced well to the neck of 
body, that no duſt might enter, but the air paſs and re- 
paſs 1 be committed it to 4 conſtant degree of heat, 
which by M. Fabrenbeir's thermometer was ke pt up from the 
15th of November, 1718, till the 23d of May, 1734 above 
the 100th degree; and he found the mercury in a fluid ſtate, 
with a ſmall quantity of a black powder on its ſurface ; and 
grincung this powder in a mortar, it revived into mercury. 
put this whole quantity of mercury into a clean glaſs re- 
tort in order to diſtil it; and heightning the fire towards the 
end, till the retort became almolt ignited, there remain d no- 
thing at all in the retort; for, the mercury came over with» 
out any ſenſible alteration, | 
Corollaries. 1. Fire, hcighten'd to the degree and con- 
tinu'd for the time above-mentioned, cauſes no alteration in 
the fluidity, volatility or nature of mercury, put into a veſſel, 
where the air bas free acceſs to it: nor is — any ſepatation 
made of the pure from the impure. 50 
2. Nor any ſenſible generation of metal in the ſmalleſt 
uantity, 7% 
e 3. Much leſs of gold or ſilver. | 
4- None of the mercury was by this proceſs fixt, tho' con- 
tinued for 15 years and + ; nor was there the leaſt appearance 
of a beginning metallic fixation, nay not of lead; which, ac» 
cording to thoſe who value themſelves upon knowing thele 
— ſt, is the firſt metal that ſhould be formed from this 
* This proceſs docs in no manner favour the opinion of 
ſuch as affirm, that metals are formed from mercury, as the 
matter, and from fice, as the fixing ſulphur united together 
by digeſtion. 100 
6. hy? ſeems entirely probable that all ſuch proceſſes, made 
with common genuine quickfilver, do nowiſe tally with, what 
authors promiſe about them; ſince that ſmall quantity of 
black powder, above-mention'd, is lighter than the mercury 
on whoſe ſurface it floats, and very eaſily becomes mercury 
again: The reader may ſec in Phil. Tranſ. Ne 430 what has 
been ſaid on the like kind of black powder, produced by 


ſhaking only: 


7. It 


, 
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J. It does not appear, that mercury in the mines can be 
changed jnto any metallic matter by the ſole action of the 
fubterrarieous heat acting for ſome time, and in a place where 
the air has free acceſs; for, the heat, in places where meta]. 
lic yeins are found, feldom exteeds the )oth degree. They 
ſay, indeed, that 1000 years are requiſite to produce this 
effect; but how could mortals, who are ſo ſhort liv'd; have 
known this with certainty, | , 

8. As to ſulphur; which the alchemiſts have taken for one 
of the principles of metals, and of which they ſay, that it 
unites the elements of mercury, that it may become a ſolid 
body and fixt in ſuch a degree of fire as may fuſe and render 
it malleable : This ſulphur {ſeems to differ entirely from that 
matter of light or fire; tho' fire alone be the only inſtrument 
of producing this ſurpriſing union between ſulphur and mer- 
cury. - | 

+ this proceſs, however, the air had a free admiſſion to the 
mercury; and perhaps it might be alledged that this is the 
very thing that hinders the action of the fire ; the rather az 
Alchemiſts aflert, that crude air hinders the ſophical coction; 
and this induced the Doctor to make the following experi 
ment. | | 14, 

9. Mercury put to digeſt in veſſcls cloſely ſtopped for the 
time mentioned below, produces no metal. 

Proceſs.” The Doctor put my mercury into à conical 
glaſs veſſel with a flat bottom, ſuch as Aſſayers make uſe of 
to ſeparate gold and filver, and expos d it to a heat of 100 
degrees from the 6th of December 1732, till che Sth of Zune 
1733, and the veſle], being always cloſely ſtopt, ſuffered no 
remarkable change; he took fix ounces of this mercury, and 
pot them into a veſſel like the former, into whoſe mouth he 

ſerted the neck of an inverted bolthead ; without luting the 
veſſels, he expos d the mercury for four days to a ſand heat, 
lo intenſe, that the mercury began to aſcend, in order to eva- 
TR all the moiſture it might contain: And when there 

emed to remain not the leaſt Ggn of humidity, he luted the 
junctures exactly. He expoſed = mercury to a pretty ſtrong 
land heat, whereby it aſcended and deſcended gently : He con- 
tinued this degree of heat till the 29th of January 1734. In 
the bottom of the veſſel he found nothing but fluid "qe 

ſtre wecd Irghtly over with a ligbt, ſubtile, black powder, wit 
out any thing fix'd or precipitated, tho' the degree of heat was 
nearer that of boiling water: He afterwards paſſed this mer. 
f : cury 


- 
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cry through” 2 "clean, dry, paper funnel; Whoſe lower orifice 
could Tcarce paſs à hair. 2.13288. e Stor 


The pureſt mercury paſſed thro' this {mall hole ; and on the- 


ſides and about the hole of the funne!, there remained à ſmall 
quantity of a black matter, which ground in u mortar. became 
mercury again. He committed the mercury thus depurated 
to a ſand heat, in a clean glaſs retort for diſtillation, and at 


the laſt to a fire of ſuppre ſſian: There remained nothing ix 


id the bottom of the retort ; the merebry appeared ſomewhat 
more fluid then before; dut in other reſpects it was nowiſe 
change. u Ak (43621915 een Jad. 
Gee. Mens :wethey ednceltde the ſame things as fromm 
the preceeding experiment; and if to theſe we add what bas! 
been fail” Phil.” Tranſ. Ne zo, it will plainly appear that 
mercury id its own nature is invariable either by ſhaking it 
mechanically, or by diſtilling and digeſting it as above de- 
edel. From all which the Doctor concludes, that chymiſts 
may ſave themſelves the needleſs trouble of repeating theſe 
proce ſſes, whereby they endeavour to ſix mercury, or change 
it into ſore other body; and he adviſes them to be onftheir; 
guard agaiaſt ignorant pretenders. e 0g 
The Doctor here gives an account of the ſucceſs of other 
laborigus' experiments, he made on metals, beſides the pre · 
ceeding ones. He labour'd long to diſcover whether metals 
can by art be reſolv'd into mercury, and into another prin- 
ciple; a great many 'authors affirm this fo diſtinctly and in 
ſo many places of their writings, that the Doctor ſaw no cauſe 
of queſtioning the thing itſelt: He taok it upon the credit 
of theſe authors; but to be convinced by his own eyes, he 
made trial on lead. The celebrated Joh. Bapriſta Van Helmont! 
in poteſt. medicam. F. 40, ſpeaks to the following purpoſe ; 
I found, ſays be, that the crudity of lead was ſolable by 
the unRtuouſneſs of fixt ſalts, and ſometimes deleble by fire 
=__ and thus may the parts of the compound be divided. 
and the'crude mercury permitted ta run: His ſon Frartiſs 
cs Merturius van Helmont in his paradoxical diſcourtes, 
Zondon 1685, 8 Part II. C22. p. 111, ſpeaks as follows"? 
When lead is diflolv'd by 5 and fatts, or oils, which 
' take in the ſulphur, and ſeparate it from the body, 
* the lead by this means is changed into a volatile, running 
mercury, which can no longer endure the fire, as before; 
but 1s cold and running like water, and with » it a metalline 
form.“ Foachim Becher affirms the ſame thing, and pro» 
0 5 miles 
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' miſes ſucceſs to a great many experiment he deſcribes to this 


purpoſe ; vide Callectanea quingentorum iment. p. 310 
333. The following is a diſtinct and brief account of w 
De. BIA, — — this matter, after a tedious and 
long continued proceſs, F | 

' Proceſs, As much pure ceruls, as well could, was diffoly'{ 
in ſpirit of nitre, diluted with ſix times its weight of water; 


this folution be filtred, and it was found exceeding, clear, 


Prom this liquor, into a clean glaſs veſſel, inſpiſ- 
ſated by a gentle, beat, and afterwards put to ſtand = 
cool place, were form'd cryſtals, 14 ounces of which he 
took, and 5 — to 4 powder in a glaſs thortar, with a glaſs 
paſtle. is powder he difloly'd in the pureſt rain. water, 
and diluted the ſolution with thrice its quantity of rain-- 
water ; he afterwards pour'd on gently and carcfully ano- 
ther filtred, and very clcar ſolution of ſal ammoniac In rain 
Water: This mixtute becomes white like milk, and the 
lead immediately precipitates, as happens to filver diſſol d 
in agua fortis, upon the admixture of ſal ammoniac. The 
powder ave; ye to the bottom, which was as white as 
now, elixated, and afterwards dried, became very infipid, 
and weigh'd 18 ounces and . He put fix ounces of this 
white and dry powder into a very clean glaſs utinal and pour d 
on it, to the height of two inches, a very ſtrong lixivium of 
quick-lime and pot-aſh, which he had kept for ſeveral. years 
in a phial cloſely * he afterwards cover'd the urinal 
with filering paper tied faſt about its neck, and put it into 4 
heat of digeſtion of gd degrees, where he left it from the 6th 
of Frebruary 1732, till the 14th of Augn/t following, to try 
whether this mixture, ex to the open air, would be 
changed by a heat of digeſtion ; he found nothing but 4 
white maſs, which reduced to a powder, taſted of ſalt ; this 
he put into a glaſs retort coated over with a compoſition of 
loam and ſand, and urged it with a naked fire to ignition, 
and cofitinued the ſame degree of heat for three hours : 
There aſcended into the neck of the retort a little white ſoot, 
but no mercury at all; and at the bottom remained a brittle 
ſemivitriſied matter of a cineritious colour; this he red 
again into a powder of the ſame colour, and ground it for 
ſome time in a mortar with a lixivium of 6x3 alcaline ſal 


| ard quick-lime, and dried it again by a flow fire; he pour d 


on freſh alcaV, and expoſed it from the 18th of Auguſ; 
1732, till the 15th of Offober 1733 to a heat of 96 r 
0 ä 


* 
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grinding it daily in 2 glaſs mortar, which being cover 'd over 
with paper, freely admitted the air: It was then a white, dry, 
and 1 powder; which afier pouring on the ſame lixivium 
a ſecond time, and grinding it, was reduced into a paſte z he 
committed it to a beat of putrefaction, as above, grinding it 
ſeretal times from the day above mentioned, till the 21ſt of 
February, 1734. Then it was a ſaline, white maſs, and 
nearer the taſte of ſca ſalt. After it had been ground well 
elixatcd, and very ſlowly dried, he found a very infipid 
white powder, which he put into a retort, and kept for 
ſeveral days in the ſtrongeſt fire the luted glaſs could bear, 
On the zoth of AJay 1734, there came over no mercury; 
the neck of the retort was tinged with different colours 
the friable maſs. that remained at the bottom, exhibire 
likewiſe various colours diſpos'd in layers, and-weigh'd five 
ounces. fix drachms and 1: The powder, into which the 
maſs was reduced, look'd of the colour of reddiſh aſhes. 

&bolium. In this proceſs, 1. The lead became ceruſs penetra- 
ted and diffolv'd by the vapour of vinegar, and reduced to a 
white calx and afterwards to a fine powder, 2. It was diffoly'd 
in diluted ſpirit of nitre; and thus the lead became a very 
clear, ſweet, colout leſs liquor, in which it was reduced and di- 
vided into its minuteſt particles. 3. The diffolv'd ſal am- 
moniac poured on it by expelling the ſpirit of niire, ſub- 
ſtituted in its ſtead ſpirit of ſea ſalt, and intimately uniting 
with the merallic parr of the lead, diſpos'd it as much as 
poſſibl- to expedite the ſeparation of the mercury from the 
metallic part, according to the opinion of thoſe who are ſup- 
poſed to have writ beſt on theſe matters: For, they prin- 
cipally aſcribe to ſal ammoniac and ſea-lalt the property 

ſcparating mercury from metals. 4. We have ſeen that the 
calx thus prepar'd, and kept in digeſtion for 5 months with 
the ſtronge ſt Jeali ſhould have render'd the mercury ma- 
nifeſt, by abſorbing the ſulpbur of lead: Yet tho' a great 
degree of fire was applicd, it did not yield the leaſt mer. 
cury. 5. This maſs being ſtrongly ground for ſome time, 
and afrerwards mix'd with the ſtrongeſt freſh alcali, and 
digeſted for 14 months, exhibited no ſign of mercury, 
6. It was again ground with freſh alcali, and digeſted for five 
months ; ſo that aſter theſe proceſſes it was {ufficiently ex- 
poſed to the action of the alcaline ſalt, to have time to ſepa- 
rate the ſulphurcous part of the lead, and to have the mer- 
cury, freed from its ſulphur by the force of fire, extrafted 

Vor. X. N“ H h from 
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from this maſs, However after all this labour, the ſtrongeſt 


degree of fire extrafted no mercury. 

le therefore appears that what authors have boldly pro- 
nounced of the Geiliey of extracting mercury from lead, is not 
confirmed by experience: For, tay theſe authors, lead is 4 
metal conta ining a great deal of mercury, which by the reſul- 
citating ſalts very readily reſolves into mercury. The thing 
is, therefore, more difficult in other metals: Yet authors 
promiſe themſelves that this can be done pretty eafily, and 
they preſcribe methods differing little from that juſt men- 
tioned, and from which after ſo much pains the Dr. leatn'd, 
that the event was by no means. ſo ſucceſsful as they pro- 
mis d: And the Dr. very much queſtions, whether the aſſer. 
tions of theſe authors on this head be ſufficiently ſupported by 
obſervations : And he 1s rather inclined to think that they 
have given into their own opinion on this matter, than conſult. 
ed experience. What has been hitherto ſaid will at leaſt ſerve 
to ſave the reader the trouble and expence of repeatin 
theſe obſervations, and prevent his cafily admitting reins 
ed principles of metallurgy. It were very much to be wiſh'd, 
that theſe ingenious and laborious chemiſts would give us 1 
faithful account of the ſucceſs of ſuch experiments which 
ſruſtrated their hopes, and never preſcribe us proceſſcs, be: 
fore they have tried them themſelves; which would be x 
ſaving of time, expence and labour, and chemiſtry in a ſhort 
time would obtain a place among the ſciences: Otherwiſe we 
ſhall never arrive at truth, which is the ſole aim of chemi. 
cal Le Fa | 


3. J/aac Holland writes, that mercury may be eaſily ex 
tracted from the ſalt of lead, made by difti'd vinegar, Dr. 
Boerhaave, having a mind to make trial of the beſt letharge 
and diftil'd wine vinegar, prepared the concrete juice call'd 
Juccus farurns ; two ounces of which he calcin'd in an open 
glaſs veſſel by a gentle fire continued from the 6th of Jun 
1724, till the 19th of July following: The white powder, got 
from it, was with a glaſs peſtle ground very fine io a glas 
mortar, "The tritutation was very quick, and continued 
for ſome time, and at times pouring a lixivium, faturated 
with a very 4044, = alcaline ſalt, as much as; the water 
could diffolve ; he kept it in the ſame mortar covered over 
with paper at 2 continued heat from the 21ft of July; till 
the 25th of "November. As ſoon as this powder was dried, 
he took care to pour freſh lizivium to it, and grind it = 
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the time. By drying, wetting, and grindipg it alternately. 
all that time, he kept it coyer'd over with paper at a beat 
of 90 degrees, On the laſt day of the proceſs he reduc'd 
this dry and white matter to an impalpable powder, and 

t this powder into a luted glaſs retort, and expoſed it for ' 

ur hours to a fire that was carefully beighten'd by little 
and little, till the retort became ignited, And yet not the 
leaſt grain of mercury appeard either in the receiver, or 
neck of the retort, at the bottom of which was found a 
very black light maſs like a powder, and of a very acrid, 
alcaline taſte. On the 28th of November he put it on a glaſs 
diſh in a cellar,” where immediately it became moiſt; and 
there he left it till the 8th of January 1135 5 at which time < 
it was increaſed in bulk, all the ſaline part having run ſpon- 
taneouſiy into 2 liquor, by means of the moiſt air, the 
metallic part remaining at the bottom under the form of a 
black powder. The whole was dried at the {ame time both 
what bad run and what bad not, and this mixture was ound 
to be very black. He again put it into glaſs retort, a 
towards the end he urged it with à fire, which ignited the 
whole for: four hours; and there appeared not the leaſt fign of 
mercury, either in the receiver or in the retort, at the bot. 
tom of which remained 2 matter of a cineritious colour and 
cauſtic taſte like fire, which expoſed to the open air imme 
diately runs into a liquor. | 

In this-procefs, lead diffolv'd with pure vinegar, and diſ- 
pos'd in ſuch manner as to be intimately ne e by the 
talt ; mixt and ground with a fixt cauſtic, liquid, alcali z ex- 
poſed to digeſt; ſet to putrify,. brought to a ſtrong fire, and 
made to run by the moiſture: of the air, for a philoſophical 
month: and again ground, dried, and urged with a ſtrong 
degree of fire yielded no mercury at all. | 

4. After the Dr. had been aſſured from his own expe- | 
rience, that the ſalts, called reſuſcitating ſalts, could not, in 
the manner deſcrib'd, extract metcury from lead, he had 
2 mind to try, what mercury. itſclf could produce in this 
caſe 2 * fince chemiſts call this fluid, the water of 
metals, in which ſay they, J they die, revive, and become 
more beautiful, than they were before. He therefore pour d 
an ounce of lead into a clean iron ladle; and at the fame 
time he heated in ſuch another ladle three ounces of pure 
mercury; he afterwards pour'd the heated mercury to the 
melted lead; and they _ 5 mixt 2 
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and; formed a ſlid maſs of a filver colour: He ground this 
ma, and after he had made it ſoft again, he heated it in 3 
fms1! phial, which he afterwards ſtopt with a cork, and put in 
a r ke pt up always to an equable degree, vis. $4 
degrees, the 11th of February, 17325 till the roth of Je 
nuary, 1735 : It became a ſoſt amalgam, yielding like butter 
to the peſtle, immediately growing bLck upon thaking it, and 
weighing 4 ounces, The fame day he expos'd it in a clean 
Jais retort to a ſand heat, and at length to ſo intenſe a fire of 
uppreſſion, that all the ſand was ignited for 4 hours; there 
came over into the receiver 2 ounces 5 drachms and + of mer. 
cury. The red powder formed by the mercury in diilillation at 
the bottom and neck of the returt, and what little mercury 
ſtuck to the neck, and the ſew globules of pure lead appearing 
like a powder, ay Ih together 52 E In fine, the re waz 
at the bottom a ſolid mals of lead, that weigh'd an ounce, 
wanting 5 grains, which compenſated the weiglit of thoſe imall 
or bules of lead, juſt mention'd, that appeared like a powder: 

hence it 1s evident, that the whole quantity of lead remain'd, 
and that 43 2 of mercury u ere diſſipated. Such as hate 
any knowledge of theſe matteis will readily find out the caule 
of this diſſipation in the reaſors abvve-mentioned; eſpecially 
when they conſider that a part of this mercury does in diſtilla. 
rion adhere to the ſurface of a capacious, large receiver; and 
that the other part does in the form” of nubecube, float on the 
furface of the water, which muſt always be pour'd into the irc. 
ceiver. 

By this proceſs the Dr. Tearn'd; that no mercury can be ex- 
tratletl from lead, by a cuntinuꝰd digeſtion of both for 3 years, 
nor by the ſtrongeſt diſtill⸗tion; nor that mercury by this mean 
con be fixt into lead: For, in diſtilling the mercury, a fmall 

uant ity thereof is always changed into a red powder, which is 
faxed in the fire here made ule of; but the weight of the lead 
always remain'd the ſame. HH 261 10 

5. He made the ſame proceſs with an amalgam of 3 ounces 

of mercury and ote of good tin; which he epo: d to the fame 


.. degree of hear for the tame time; and afterwards' diftill'd'm 


the ſame manner in a glaſs retort with the ſame fire 31 The ſuc- 


ceſi was, that from the receiver he had 2 ounces and 4 drathms 


of, mercuty: At the bottom of the retort was a powdery ont 
part of which was fine, and confiſted of a little ere 
dhe qther, charſer, black, and chmpos'd of minute particle. 


„like tin. Nay, 4 little mer ury ſtill adber'd to the neck of the 
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tort, which in all weigh'd 2 drachms and 5 grains, At the 
bottom was a folid maſs of tin weighing 1 ounce 1 drachm and 
g grains: There was a waſte of 46 grains, the reaſons of which' 
have been already aſſign d. * 

[t appears by this proceſs, that mercury cannot be extracted 
from tin; but 3 drachms with 14 grains ** is, better than a 
ſeventh part of mercury) were united with the tin, and ſo well 
fixed, that they could not be ſeparated therefrom by a continued 
fire of 4 hours, whereby the ſand was ignited, In Nov. Tami. 
Chem, tractat. IX. it is ſaid; © but you cannot be ignorant of 
© the great affinity between Saturn and Luna, in the middle 
© of which is placed So; as alſo between E Mer- 
' cury, in the middle of which is likewiſe d SN. PA 

6. He pour'd 10 ounces of mercury, after heating it well, 
to 2 ounces of the beſt tin, melted in a clean iron ladle. He 
ground the whole into an uniform amalgam, which he put very' 
warm and dry into a clean and. warm glaſs bottle, which he 
afterwards ſtopt up tight, and put into a wooden box; this he 
tied to the ſtamper of a fulling mill, that was continually going 
almoſt day and night from the zoth of Nov. 1732, ill the 9 
of /anuary, 1735. Then he took away the bottle, which was 
entire, and at the hottom be found running mercury; and after 
it had flood for ſome days, there was found in the upper part a 
ſomewhat hard amalgam ; it weigh'd in all 12 ounces: He di- 
ftill'd 112 ounces, 4 drachms of this amalgam in a luted glaſs 
retort with a naked ſire, ſt ill heighten'd to the end, and till the 
retorr was quite ignited for 2 hours, No greater quantity of. 
mercury came over than was put in, which was very fluid, and 
at the bottom remain d a maſa of tin fixed to the glaſs, with a 
little ditty matter, foliated, as it were, This maſs was fuſible, 
like tin, in a moderate fixe 4 and then its ſurface, expos'd to the 
air, was tinged; with various colours, The mals of tin weigh d 
rounce, 6 drachms and ; and there ſtill remain'd a fmall 
quantity of the dirty matter already mention'd, It is, therefore, 
certain, that by a-continu'd, mation, mercury cannot diſſolve tin 
in the manner mercury may be extracted by diſtillation by the 
16tenfeſt; fit. | ws Ie was 3 
 Scioliugm, What the Dr. obſerved remarkable in theſe 3 
laſt proceſſes was, that the mercury, ſeparated by diſtil lation 
ſrom lead or tin, was-exceeding liquid; and that by ſhiking'ic 
in a clean white glazed; earthen diſh, it would in à fhort time 


ſtain its ſarface, and thete leave an excteding black pot, cloſet 
nick ing to ii. As ſoon ay the Dr. had wiped off this fpor wir 


clean 
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clean and very dry r, there was formed another and 
immediately at hy times others. This made 225 

E it was r the unctuous part of the metal, 
which in diſtillation paſſed with the mercury, and was then ſe- 
parated from the ſurface to which it adber d. In order to be 
aſſured of this, he ſpread the mercury upon very clean and dry 
white paper, where it Jeft a ſlight black tract, wherever it 
pals'd ; the ſurface of this, mercury was otherwiſe always co. 
ver d with a very thin pellicle, that appear'd like fat: There. 
fore, tho' forme particles of other metals may by repeated d iſtil 
lations. of the mercury be united therewith, it will not folloy 
from hence, that any particles are turned into mercury. He 
tried the 1ame experiment with lead, that had been ſhaken in 
the ſame manner and for the ſame time: But, when he was tak. 
ing the bottle from the ſtamper of the fulling mill it happen'd 
to . and the matter being loſt, he could pot finiſh the 


Theſe experiments may ſerve to throw ſome more light upon 
the nature of mercury. | 


A partial Eclipſe of rhe Moon obſerved ar Wittemberg 
| 4.173. N. S. by M. Weidler. Phil. Tranſ. N'“ 443. 
p. 330. Tranſlated from the Latin. | 


H. M. S, 4. m. Europ. time, Wy 
44 39 The penumbra near Schickardus, 
39 o The beginning of the eclipſe. | | 
1 1 30 The ſhadow. comes to Schickardus : Its edge 
rough and unequal. A little after, the moon is 
| overcaſt. 
1 15 o Tycho entirely immerged. The moon immedi- 
| atcly again overcaſt, . 
1 25 30 The obſcur'd-portion of the moon grows black; 
nmnauor can the maculæ be diſcern'd thro' the ſha: 


. 


| dow with a 9 foot teleſcope. 

1 30 | © The ſhadow comes to Grimaldyus : now the {pots 
215 Kaare ſeen thro' the ſhadow. 

1 44 30 The ſhadow covers Grimaldus entire ly: Now the 

e darkened portion is reddiſh. And mmediately 
the moon is again overcaſt. 

2 25 30 The ſhadow receding touches Zansbergius, Its 

edge is ſtil] rough. | 

2 44 o The ſhadow comes to Gaſſendus. 

3 11 © Tycho begins to emerge, " 
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3 36 o The end of the eclipſe above 
| clear about the moon. | 


A ſock of an Earthquake felt in Suffex on the 25th 
ber, 1734; by the Duke of Richmond, Phil. T 
N* 444- p · 361. | | 
O the 25th of October, 1744 between 3 and 4 o'clock in 
the morning, there happen'd an extraordinary carthquake 
in Suſſex: And what confirms his Grace in the opinion that 
there really was an earthquake, is, that almoſt every y agree 
in the ſame deſcription, as to the ſenſation, the hour of its hap- 
ing, and the perfe& calm that was at that time, His Grace 
obſerves that the ſhock was vaſtly more felt towards the ſea · ſide 
as at Shoreham, Tarring, Goreing, Arundel and Hauant. At 
his Grace's houſe of Goodwood, near 3 miles north of Chicheſ- 
ter, and about 5 from the ſea, it was not ſo perceivable as at 
Chicheſter, where it was ſtill leſs fo than by the ſea - ide. His 
Grace had not heard” that there was the leaſt touch of it felt in 
any parts of the vale on the north fide of the Downs, which 
for the moſt part run eaſt and weſt. 7 


A farther Account of the Fo Earthquake as Havant #8 
uſſex Oct. 25, 1734 3 Dr. Edward Bayley. Phil. 
Tranſ. N“ 444. p. 362. 5 
0 25, 1734, between 3 and 4 0 clock in the morning, an 
earthquake was felt at Hauant in Suſſex : The ſhock was 

ſo confiderable, as to be obſerved by one or other in moſt houſes 
of the town. The Dr. happen d to be awake at that gime, and 
he perceiv'd the bed ſhake under him with a quick tremalous 


Srellius, the ſky 


mot ion, which continu'd about 2 or 3 ſeconds, and then ceas'd x 


and after a ei ſhort intermiſſion was repeated in the ſame 
manner, and laſted about the ſame ſpace. of time, as near as he 
could gueſs, He was at firſt greatly ſurpriſed at fo unuſual a 
phenomenon ; but upon 4 little tecollection, he concluded im 
muſt be occafion'd by an earthquake; and he was ſoon con- 
fitmed in his conjecture by the concurrent obſervations of his 
neighbours, and afterwards by accounts.of the ſyme from ſeveral 
other places; in ſome of which it ſecmed to/haye been more vio- 
lent than at Havant. Several perſons in this: laſt place affirm, - 
they not only perceiv'd the-ſhaking of tbeit beds, but alſo the 
weking of their houſes, together with, a cambling noiſe of 
drawers, and the like moycrable goods in their chambers and 


other. 
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other rooms. A learned and ingenious Gentleman at Havum 
informed tbe Dr. that the mot ion of his bed appear'd to him 
like the toffing of a veſſel when it croſſes over a wave, the head 
and feet thereof rifing and falling alternately ſeveral times; 
"whereas the Dr's ſeemed rather to rock from fide to ſide: But 
\ theſe. contrary motions of the 2 beds are eaſily accounted for, 
by confidering the different poſitions of them, his friend's bed 
tand ing directly caſt and weft, and the Dr's north and ſouth; 
For, ſuppoſing the undulatory motion, which the earth might 
have at that time, to be propagated from caſt to weſt, the ſame 
Lind of motion which caus'd his friend's bed to riſe up and down 
lengthways, muſt make the Dr's rock from fide to (ide ; as may 
be obſerved in 2 veſſels ſailing in contrary directions on the ſame 
waves of the ſea ; that which croſſes the waves at right angles 
being toſſed up and down end- ways; while the other, moving 
in a line parallel with the waves, will be rocked from fide to 
fide. What makes the Dr. the more inclined to think the pro- 
grefſive motion of this earthquake to have been from cat to 
weſt, is, becauſe it appears from the beſt accounts he had of it, 
that it was obſerved { oner caſt than weſtward, and likewiſe ex- 
tended farther from eaſt to weſt than north and ſouth. 

He thinks it may not be amiſs to take notice of ſome temarł- 
able phenomena, which happen'd before and after, as well « 
ſome other circumſtances, which immediately attended this 
earthquake ; moſt of them agreeing with thoſe figns, which 
have obſerv'd by the learned to precede or accompany for- 
mer earthquakes in theſe and other parts of the world, It i 
obſervable, that there was more rain and wind for ſeveral months 
ſuecceſſively, than fir many years before; eſpecially from the be. 
ginning to the middle of this month, about which time it clear d 
up, and the weather became ſuddenly very cold with froſty 
mornings, the wind blowing generally pretty hard from N. V. 
On the 23d of Oct. the cold abated confiderably; it was cloudy, 
but no rain that day. The 24th was calm all day, it rain 
moſt part of the afternoon, tho” the mercury ſtood at 30 7%. It 
continued very calm all night, and rain'd hard for ſome time 
before and after the earthquake happen'd ; but it ſoon clear'd 
up, and a ſtrong gale of wind. aroſe within half an hour, or 
as ſome ſaid, within a quarter afterwards : Ir continued blowing 
hard all the ſorenoon. At 4 o'clock in the morning the Dr. ob- 
ſerved the mercury continu'd at 30 inches 5% the ſpirit of wine 
- $5 Fo, having riſen about; degrees ſince the late cold wer 


er. 11 


238 


"© SS OW SETNn__STSD3S co B.> Sc. 


—— Ro; © ww + @CG©=>S a> *® 


| __—_— 


RoYAL Soc rr. 


VN. 2. The Dr's. barometer ind thermometer were both in 


one frame, and made by Mr. Hauksbee. | 
The circumſtances related by his Grace the Duke of  Rith- 
mond and by Dr. Bayley are confirmed by the united teſtimonies. 


of ſeveral perſons of veracity, who ſigned certificates of what. _ 


they obſerved concerning this accident at Chicheſter and other 


Mr. Joi sdune of the pariſh of Funtington in the county of S, 
ſex and ſeveral perſons living in the city of Chicheſter, all agree 
that there was a manifeſt ſhock of an earthquake felt on Of. 2 5 
about a quarter before 4 in the morning, which laſted by fits 
ſome few ſeconds, about a quarter of a minute, or while one 
might tell 20% with a motion ſenfibly flow : For, moſt of the 


accounts concur in this particular, namely, that the chairs, - 


wainſcot, doors, cheſts of drawers and other moveables, were 
marry oy + and one, that à bell rung of itſelſ juſt before 
they felt the heaving of their beds; and that there was no wind 


ſtirring at that time, but that it rain d, and the wind roſe ſoon 


n. hats 46 | 8 

Mr. Green, prebendary of Chicheſter, had informations oſ the 

fame trembliogs, attended with the ſame qr" being 
n 


felt at Shoreham, Goreing. Tarring, Findon, Aru caſtle | 


and Merton. . | 2 

-Jobn Shaw, T homgs Dag. and John Towner, all ſervants 
10 = + Lo of Richmond, felt the ſame at his feat, call'd 
Goodwood, | | 


M.. Jenkins, riding officer of the cuſtoms in the pariſhof * 


Weſt-Wittering, near Bragleſhambay,. in the county of Suſſex, 
deſcribed the ſhock after the ſame manner: And he farther 
adds, that within half a quarter of a' mile of his honle, a 
young man, about 18 or 20 years of age, having been at the 
lame time to fetch up a team of horſes from graſs, the horſes 
were fo ſenſible of ſomething more than ordinary, that they 


ſtmped and ſeem'd very much aflrighted, as they were coming 


home. - 


Of a ſheck of an Earthquake, felt at Aynho in Nonthamp- 
tollice Oftober 10, 2731 ;© by Mr.” Jo, Waſſe. Phil, 
Tranſ. N“ 444. p. 369. * ii 

ABOUT 4 in the morning Ocf. 10. 1741, Mer. age. 


windows rattled, as if ſome body had been daneing over head: 
The covicuſſion laſted about à minute 3 others thought it Jaſted, 
Yor, X. 5 © e bon 


Rector of Ayubo in Northamptonſuire, lays, that” his 


* 


* 
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about two minutes: It glarm'd the neighbouring villages 
 Bloxam, four miles fouth'weſt from Ayn ho; Barford, five; 
Banbury four miles well ;* Alerburh, a mile weſt : Cromton, 
a mile to the eaſt ;'and Charlton d much ro the north. There 
was no notice taken of its progreſs foath or ſouth · caſt. | 
About à minute after,” ſorne of the town of Aynbo ſaw 2 
great flaſh” of lightning, In the morning the sky looked 
of a land colour: It was taid that there was a former ſhock 
felt OFober 8, about three in the morning; and that the 
latter was preceded by noiſe like diſtant thunder. 
II is remarkable, that this ſhock at hnbo was perceiy'd 
to extend more from eaſt to weſt," than from north to ſouth, 
ö hieb particular was likewiſe obferv'd in the ſhock felt in 
| A 


The ſfequol of | the Euperinents on Mercury; by Dr. Boer- 
7 Phil. Trani. N“ 444. p. 368. Tranflated from the 
fin, 60H at 950 ants tr, 
ROM: the obſcryations on mefcury, Phil. Tran. N' 
. 430, p. 145, and N? 443) 343. it appeared, that 
| the natute of mercury is never changed, th ſurprifingly 
varied in yin t ſhould often ſem to change into new 
Forms. The Dr. now comes to rehearſe ſome other proceſſes 
he bad made ; whence a,much greater conſtancy or 1mmots- 
Dili is evinced, and at the Tame" time the nature of other 
" metals will be ſhewn, The moſt ancient Alchemiſts, and 
who may juſtly be reckon'd the beſt, unanimouſly agree, that 
mercury is quick metal: But then at the fame time they 1 
them, that when it is genuine and free of all impurities, its 
„ bmple, as to be entirely the ſame in all its parts, and in- 
capable of being divided into parts of x various nature: 
They moreover affirm, that upön that account it is immu- 
' table to every cauſe, and at the fame time of fo —_— 
'a nature, as to be able to diffolve all other is 4 
Jet itſelf remain unchangable : "And as they are phinly 
agreed in theſe things, ſo likewiſe in this, that it is never got 
Pure from/its veins, bur always tainted with a heterogeneous 
' Impurity, which, origina Iy being concrered and hence gros- 
-10g..up with it in a ſurprifing manner, is intimately incorpo- 
Fate” Merewith.” They "repter that it 1s with "the gredeclt 
* Jabour its freed'of that inipurity ;"becauſe in the primenl 
_ Jortoanion'd? the ſeed ir is "Infiouted and almoſt injdiffolod)y 
e tporated with'its very principles" of vegetation; = 


E —” LF _QKAF ES 


A 


. 


or 3 * wn 2 7, wwanrs * 1 


2 
— 


— ww 


RovATL Sener. 251. 


they call'd ſulphur; in teſpect of which alone 


impuri 
r die quick-filver mutable; and this alone they 


blame as what binders. its ſubtile eee e by ob- 
truding the peculiar edge of mercury; 

unite with adventitious matter. But ſhould an ingenious 4 
lucky artiſt by ſome ſecret method 
all its congenial impurity, it wouid 
able, it would acquire adegree of ſuhtility, by which it would 
pervade all other things; would not mix with any thing in 
nature, but obſtinately retain the ſtticteſt purity, But how 
ſurpriſing is its nature l It concocta crude metals, perſetta 
the baſer ones, readily attenuates and reſolves all other bo- 
dies, and turns them into their radical maiſture; and thus it 
is juſtly cried up as the chief inſtrument in medical and che- 
mical arcana's. The adepts, it is true, tell us, that it te- 


ſembles fire, which remaining unchavgeable. itſelf, changes 


every thing elſe: and dividing and uniting every other thing, 
remains itfelf untouch'd and intitely free. * 
By ſuch tempting, promiſes chemiſts were incited to find 
out a method of freeing mercury from this impurity, in order 
to have it pure and ſimple: And the wiſeſt of them thought 
it was to be burnt aut by fire alone; becauſe. fire is 1 
ſole purifier of metals: Hence aroſe the diſtillation of mer- 


gury in clean cloſe glaſſes ; and this ſo often repeated, till 


the whole was tarn'd, into a red, ſhining powder... But 
urging. this powder with the ſtrongeſt degree of fire in 
clean glaſſes, they again recover their priſtide mercury ; 
which they miſtakenly took for purified, ſince by the. new 
action of fire_ it ſuffers itſelf to be gat reduced. into a 
Gmilar red, and ſhining powder. And the greateſt maſters 
openly deny that quick-filver any 1 F. and defecated 
art, can ever by the action of fire be brought into a 
der, even if the proceſs be continued to eternity, . And 
ere perhaps it may be proper to peruſe what has been ſaid 
Phil. Tran}. N* 430, about 5 14 diſtillations of the ſame mer- 
curvy in glais veſſels. | Ge an OR 
But it is ſcarce credible, that irs, depuration can be ob- 
uind by ſuch a method; and, poſhbly there was another 
method of working by which this was, to be dime: "And 
the.chict Maſtcrs in the art do plainly enjoin a different me- 


For, they ſay that this depuration is procured, while © - 


nucleus of the mercury is detained by the pureſt bodies, 
Which from their near affinity with it, do cloſcly and indiff- 
| ey 14 labil 


what makes Xa 


oe this mercury from. 
n longer caange- ' 
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lubly unite therewith : But gold and filver are pure, fixed* 
metals, and very like genuine mercury, eitber if we regard 
their origin or their matfer. They hold that it hence follows 
if mercury be mixt with a perſect metal, and by means of 
fire be again ſeparated therefrom in'glaſs veſſels cloſe ſtopt, 
that the part of the pure metal will take in the mercury, 
and at the ſame time ſeparate the impure from the pure 
part: The Dr. had a mind to try what truth was in this 
aſſertion, by ſetting about a laborious proceſs, the ſucceſs of 
which was as follows, 

The Dr. had at the bank at Amſterdam two ounces and þ of 
the pureſt gold, that could be procured by Afayers art; he 
divided it into five ſmall maſſes that weigh d 4 an ounce each: 
He put them all into a clean glaſs retort, and poured 2; 
ounces. of pure mercury that had been once diſtilled be- 
fore ; balf the mercury came over from the gold, which lay 
under it at the bottom of the retort. Having thus finiſhed 
the proceſs, there came over 13 ounces of mercuty into the 
receiver: At the bottom of the veſſel the gold was now en- 
tire ly difloly'd in the mercury, io the form of à perfect white 
mixt, call d an amalgam ; Whence it appears, that gold is 
 difloly'd by the beat alone of boiling mercury; and this ſeems 
to be the belt metbod of mixing theſe two together, call'd 
by arriſts Amalgamating. After diying well the quickſilver 
that came over, be return'd it upon the remainder in the te. 
tort; and he again N over by the fire an equal quantiij 
_of mercury, which after drying he poured afreſh upon the tt 
mainder : And this he repeared 50 times. Ar laſt there came 
over pure mercury ; Ina glaſs mortar he ground with a 185 
peſtle the black amalgam that remain'd at the bottom of the 
retort, and the water he poured thereon became muddy, be 
Wald it with pure water, which again became muddy up- 
on grinding. Ibis he cauſed to do for 13 days, ' when the 
Water was. no longer muddy, but the e hope brighe, 
and the water temain'd clear. The powder, — — by 
{Man and whaling, which was of dark colobr, and of 
a horrid metallic taſte, when dried well, weigh'd 83 grams; 
the mercury and gold weigh'd 26 ounces, 7 drachms; there 
were leven grains loff ; rhree drachms and + in 30 proceſſes 
This happen'd. partly by the mercury evaporating, 

, partly by its adhering to the filtring paper, by Shich it wal 
el from the water, into which it was receiv'd' in diſtilla- 
f x 10 2700p | OHjOS Yoirims © » 8. 
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He again treated this pute amalgam in the ſame manner 
other 50 times: And now. the 5oth time there came over 
pute mercury : At the hottom of the veflel there remained 
a dark. amalgam... which after. triture and Jotion with water, 
in the manner above mentioned, for ,1 4 days together, yield- 
ede drachm, 44 grains; of a clean, dark, dned powder : - 
And then the pure amalgam, together with the mercury, 
weigh'd. 26 ounces, 4 drachms : By theſe 50 operations, 
loſt « drachm, 16 grains, ;. jj . s 

He again caus'd diſtil for 50 times in the ſame manner 
this depurated amalgam: And there came over pure mer- 
cury ; and at the bottom of the retort there was 4 reddiſh 
amalgam, which ground and waſhed with water as before, 
for 14 days, yielded 1 drachm, 11 grains of a dark powder, 
He added the mercury that came over to the pure amalgam, 
which toge ther weigh'd. 26 ounces, five drachms 24 grains; 
But while he was pouring off the amalgam, there ſtack ſome 
of it to the bottom of the retort ; ſo Wal he could nor com- 

/ BIT or gr ror afod,> © 

The depurated. amalgam again treated 30 times in che 
ume manner, as. by. diſtillation, triture, and lotion for 1 
days, yielded a dark. powder, that weigh d one drachm'atid 
4 and tour, grains, "Phe molt ſhining, amalgam,” mit üb 
the pute mercury that came over, weigh'd together 25, ounces, 
wo drachms, 40 grains after 200 diſtillations s. 

He urged this amalgam 50 times as before ; and aſter- 
wards grinding it anew, with water for 16 days together, he 
got two.drachms, one ſcruple, and 4 graios of a- dark po- 

; the bright. white amalgam, together with the mercury, 
weigh'd 25 ounces, one drachm. 46 grains. ED 
Hav ing gone through ihis laborious proctfs he obſerx A that 
aſter 2 50 diſtillations of mercury with gold, both of them 
yielded, one ounce, five grains, of the above defcribed pW. 
der ; that there remained 25 , ounces, one dtachm, 46 grains 


- 


of gold and mercury; and that there was loft, in the man- 
der mentioned, one ounce, two drachms, and 9 grains. 


157 


+ The attentive conGderation of theſe things, made bim with 
oy begin, ro. ſuſpeR, that he now ſaw the ſo much de fred 
method. of putiſy ing mercury, whoſe empurity-probably Tay. 
concealed in that powder, which be Jometiines thought ſo 


be amere ſctid, dirty ſulphur, that ſlain'd the wirgth purity 


of quickſilver, ard he doubted whether now, he did por fee 
it pure, aſter having undergone the achon of fire and . 
{ | But 
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But his joy was check'd upon recollecting how often his over. 
h hohes had vaniſhed/into ſmoke : Amidſt theſe doubts he 
refoly'd not to reſt, till he was certainly aſſur d of the truth; 
be, therefore, caugd diſtil over again 25 - ounces, 1 drachm, 
46 grains of that laſt” and | pureſt amalgam, always bringing 
over half of the mercury,” and pouring it on again for 62) eve. 
ral times; and he ceaſed waſhing it any longer with water, in 
order to ſee the event. By this the matter uſually grey 
dark, fo as at th to be almoſt black: Then he did over the 
laſs in which it ſtood with a coating that could bear an open 
and thus he utged the black amalgam, that was no longer 
waſh'd, with ſo intenſe a fire, as that in 3 hours time the retort 
was entirely ignited 5 aud there came over 20 ounces of the 
pureſt mercury ; and afterwards breaking the veſſel he found at 
the bottom 2 ounces and + of the brigheſt gold, without leaving 
„ at all behind. ; | 
afterwards took 4 drachms, 57 grains of the powder of 
2 30 diſtillations ; and urged it with a very intenſe, open fire in 
a retort coated over, ſo as to ignite for ſome time: From this 
powder were recovered 5 drachms, 46 grains of the Jour 
mercury; at the bottom of the retort remain'd, as be found, 
6 grains of a dark powder. | | 
pon weighing, hydroſtatically the quickſilver urged in this 
manner $77 times, he found it to pute water, as 13 and þ to 
1 ; ſo that its denſity was not changed, notwithſtanding it un- 
derwent ſuch a variety of operations, nor was it freed of any of 
its lighter parts. As the Dr. underſtond that his method of 
finding out the weights, mention'd Phil. Tranſ. N“ 430. ww 
ſuſpetied not to be ſuffic ĩently accurate; be now adds what fol- 
lows from what was ſaid above. e 
1. Gold diſſoleed by mercury, by repeated coction and tri- 
ture, changed nothing of its priſt ine nature, loſt nothing of in 
proper weight, and acquir'd nothing, as far as could be gather d 
the Frying experiments, 14 8 
2. Quickflver, mixt with gold, and again ſeparated from 
it by fire, has part of it turned into a dark, fubiile,. powder, of 
a horrid'- metallic, taſte, and of a quite different nature from 
what it was before ; and this always happens till 87 times; 
et it agzin returns, by a ſtronger degree of fire alone, to the 
— quickfilver it was before, with every quality abierv. ble 
art. 
3. Fire therefore and gold do not by this means ſeparate 
from quickſil ver different parts, as ſulphur, dregs, or * 
| thing z 
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thing; but only ch it in outward appearance, which is 
— recoverable, and ſo entirely the ſame, that its proper 
weight is in nowiſe cha 7 5 1. | $320 

4. Quickſilver and go by the force- of fire do immediately 

the filver brightneſs of their amalgam into a dark and nt 
. vlack colour: But tbe reſtoring the ſileer brightneſs to 
the mercury, and the yellow brightneſs to the gold by a ſtronger 
degree of alone, ſhews that this colour does not inſer any 
corruption-or real change in the nature of the metals. 
Let if native mercury can poſſibly be depurated by 

* fire, according to the opinion of the ancients, this muſt be 
perform'd by ſome other proceſs, ee 

6. The hopes of fixing mercury with gold by the action of 
fire prove all abortive : Since after ſo much labouf and lengeh 
of time, there is hot even a 8 towards it; the laſt di- 
ſtillat ion was performed as cafily as the firſt. J- 


5. Hence we have no confirmation of the opinion; that fire 


can concrete to metals or to mercury to the increaſe or genera- 
tion of ſomething metallic; or to the ſixt ſtable change of the 
metal itſe lf. 04 le "of wer 
8. Great then is the conſtancy and fimplicity of -quickflrer 
and gold! If gold were 1 quickſilver 5 is it not then 
truly ſaid, that mercury either entirely evaporates in the fire, 
or remains entirely fixed therein. a OY een 
9. The big promiſes of 2 great men in the proſeſſion a bout 
the diſſolving of gold by triture, either with or without Water, 
prove all vain: They dechin'd the troubleſome "talk, und wete 
5 in - A e ages * n 
tema ind one thing worth "enquiry ;" whether mercury, 

diſtill'd ſo often from gold by the buch of fire, had not 
fited that property, by which it is turned by diſtillation into the 


powder, call'd precipitate per /e ? He, therefore,” cavs'd diſtil * | 


in a clean glaſs retort theſe 20 ounces of quickfilyer,” diftil'd 
817 times from gold, and that with ſo ſtrong 4 fire,” thut no 
mercury at all remain'd in the retort after each diſtillation, and 
this he repeated 8 times. At the bottom of the'retort he had 


12 grains of a ruddy, ſparkling, ponderous, mercuffal precipi- 


ane bf 'a horrid ores taſte. The Dr. cherefore bs Dar 
t even this quality is not taken from the mercury by this I 
borious precels, | e 
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As improvement of La Diving, Bell; by M. Trigwald, Phil. 


Trani. N. 444 p. 5 %½ꝙ˖d 1 
F © Trirwald having made trials with the diving bell and 
| air bartels in Rveral depths-on the coaſt of the Bajth, 
accardidg, to the ingenious wmypravement of Dr. Halley, made 
in ic bur with me ſmall additions, found by experience, 
that no invention built pon any other *principles than thoſe of 
the campana uri natoria, cin be of uſe in any confiderabl 
depths ;' or thut the diver in any other 1ovention whatever, can 
be a fingle moment ſaſe. As to the many inconveniencies thut 
attend other inventions,” he only mentions that of a water ar. 
mour, in which the man is drowned in an inſtant, when ſuch a 
machine receives the Tealt leak ; [Whereas experience has ſheyn, 
that the danger is not To grear when ſuch an accident happens 
40 the diving bell; as to his knowledge: it did once, when the 
Ver was 12 fathom under water,” and a pretty large hole wa 
beck into the bell; by a boult of the wreck he went upon; 
when the air ruſhi'd but of the fame with ſuch violence ax aſts- 
niſh'd the beholders by the exceſſive boiling on the ſurface (of 
che Water, but the man it the bell clapp'd his hand to the hole 
br <> Brin gave i f gn to be haul'd up ; which was dope 
with all che eaſe and ſatety, as if no ſuch accident had happen, 
1 having only riſen abnut half à foot inte the bell by 
Z OILS 0 EONS. 
"This 175 mid bad a worſe accident beſal him at another 
tie, by the” bellt ruſhing don at once about a fathom pr 
Gre, by the ' carclefsneſs of © thoſe” that worked it; the blood 
© puſhing out of bis noſe and ears; be ſelt an intolerable preſſure 
um his whole body; which ſhews, that whey a man in a diving 
We is ſlowly, and gradually let down, he at ſuch a time and by 


_deprees refpiring compreſs'd air, which by the lunge is fore-1 
wo the blood, eannot fee] the external prt ſſure uf-bighly com- 
pfe e d air, nor of the water reaching ſome parts of his body ; 
Acobvemency no other invention can afford, where the diver u 
to draw his breath from air in its natural latGeee.. 
NN. Triezvald® has often with plesſure obſerv'd, that when 
| he has caub d the bell to ſtop, at 5 fathom depth, and the diver 
ing in the air contain'd ia an air barrel, lower'd down a f- 
1 ceper than the bell, without opening the cock for dil- 
charging the E the water . the acceſe of the 
Air dt ef the barrel, be entirely, or to a very {mall, watt; 
enpell d out of the belt; erd when the fame was again layer 
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dien 5 fathom more, the ſame operation with another a air barrel 
ted, and the bell env fl 9h hauFd 2 it was no ſmall 
matter of delight to obſcrve; that every fathom, the bell came 
up, ft would diſcharge -ir{#If of the ſuperfluoys. air in a large 

mtity, which' came up from the bottom of the bell, in by 
bes; a big as oftrich eggs; and thus diſcharge of air con- 
rine'd, til equilibrium of the ig in the hell, and prefure 
of the water, were teſtor d, and ll the; bell came above the 

ſürſace of the witer, + 

Ar ther tithes lie obſerved, , when" no. air. was by the way 
taken into the bell, but te fame lower d dawn, the common 
way, and haul'd up again after ſome time, that the very inſtant 
when the bell ſhould part with the ſurface of the, water, the 
ſtrength of two men more was requit dat the capſtan at chat time, 
than ' before and _ 2 hung 923 2 the 1 „erg 

whence he ames 1t plat ars, that.t air, hie 
ſed thro ele s'of à lixin bo loſes ies el laſticity 3 paſt 
that the lungs of 4 man make 4 kind of a vacuum in the bell g 
for which reafon the diver feels ag the ve inſtont, when the 
bell parts with the water, a very ſmart te in his cars, 2 

Tho'e experience bas this taught, that no invention 1s m0 
lafe and 7. * than the campara 1 with the 1 1 — 
improvements of Dr. Halley; yet M. {ried hos, oh 
ſound, that this invention is not to be * 777 of wir hot cons, 
baerable char ez it xe urine a large veſſel, and number of 
hands, to wor 22 och a of 5 5 L 1 no 
with" the air Ira and their reſpefive weighs i 
That the .expences therefore. might be Jeſſen 7 0 , 
diving bell, de vertheleſa might Kr ts all the. 22. and_pur- 
poſes of Dr. Halleyu, M'Yiewsld: has, made the ſollgwing 
improvement on it. 

"diving bell -A B (Big. 2. Plate vin M. Triewald 
cauis'd to be made of copper, and he reduced the ſame to a, very 
{n\alf compat in regard to Dr. Halley s, as may be {cen by the 
ſcale under the draught; by which means it is cably managed 
by 2 hands: Yet he 1 that a diver may live in the ſame. 
fot as long a time, and with 25 much. calc, at a very conſidet - | 

depth'of water, aa in 4 bell of twice iti 492 becauſe - 
that the“ a man in A large bell. bas undoubtedly more air than 
in a kf f and conſequently, ſhould be able ſubß ſt 4 great 
while longer on 's large than on à ſmall. quantity of air ; yet 
fire his head in generally in the upper patr of the bell, where a 
the bor air eakes vp im fefdence, he receives. ser little r no 

Vot. X. 5 K k benefit 
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beriefit of the air under his chin or breaſt, tho“ never fo fit for 
reſpiration ; which air, nevertheleſs, in the lower parts of the 
bell will remain cool a long time after he has been in the bell, 
and has with difficulty drawn bis breath; as 1s obvious 
to any one who hat been in a German Bagnlo, and ſuch as are 
uſed in Sweden ; where in a ſingle room all the degrees of heat 
are tu be felt, by means of a contrivance like ſtairs to the y 
top of the wr A man, when he places himſelf on the np. 
permoſ? ſtep,” will feel an exceſſive heat; ſo that any body not 
very much os d to it cannot endute the ſame, nor draw his 
breath; but faint away: Whereas on the firſt, ſecond, and third 
ſteps from the floor, the heat is very moderate; nay, ſometimes 
the air ocar the floor is pretty cool; when at the ſame time near 
the cieling the heat is intolerable. - ANG | 
To obviate this inconveniency he caus d 2 ſpiral tube of c 

per, I, c, to be placed cloſe to the infide of the bell, and 

in luck manner that the ſame may be taken out and cleans'd at 
ure; and with eaſe; and at the Tame time not encumber 
the divet, when he is in the bell: At the upper end of this 
tube c a flexible leather tube is join'd 2 foot Jong, at the end 
e wbich is a turned ivory mouth - piece, which the diver (a 
ſoon as he perceives the air to grow hot in the top of the bell) 
keeps conſtantly in his mouth; which may be done by means of 
the flexible tube in whatever poſture he 18 in, as ſanding, fit- 
ting bending: his bead, Cc. and all the while he draws his 
breath thro* the abovementioned tube, and the air from c; 
which contrivance he not only draws, continually cool and; fre 
air us long as any is in the bell, but ogcafions at the ſame time 
n rirculation,” which is fo neceſſary to the very being of air ſeſ⸗ 
pecially in a compreſi d fate) and its preferyation for the uſe of 
animals; a ch ing he has found of great conſequence ; and ſo 
much the more neceſſary, as any body ho has been in a diving 


bell or a long time, without any new ſapplies of air, and has - 


| been. reduced to the Jaſt extremity of brearhing io the ſame, will 
agree; that when at ſuch a time the bell begins to be haul'd f 
an d by that means the com d air is allow'd to expand, an 

is pat into motion never ſo little, the man receives a new life, 
as it were, and incredible comfort and eaſe, N 

Agio, when in coalpits, levels are drove in the coal of thro' 
dykes, the nir of the level or adits growing hot by the breath 
ad ſweat of the hewers and workmen for the want of a circu- 
lation of the air; M. Triewald has found it to be an excellent 
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wooden box, open at both ends,” laid from the place whete"the 
air is cool and good, and reaching, by joining one \box'elole-to 
another, as far as where the work is carrird on. Nod thus 
this Gople contrivance, à circulation of air is obtain d, 
ſometimes to that degree, that when a candle is held at the en 
of the box, where the cool air enters, the flame is driven'aur 
the current of cold air entering and circulating thro the box. 
By this experiment he is apt to 2 tho the diver 
ſhould not keep rhe end of the flexible tube in Hie mouth, 
which be may do with all the caſe in the world, yet at the 
air would circulate thro' the copper” tube, and he receive no 
ſmall benefit by it: PDD D are the weights for Gnking the 
bell, contriv d in ſuch manner as with great caſt to be hook d n 
the ſame hanging on the cable. The iron plate E, fit to the 
chains F F F, ſerves the diver to ſtand upon, chen he 1 6 
fl 7. 3'2 V/As —_ 


work, 4 * | p $3) | —_ | 
The bell is very well tinn'd on the inſide ; and as in alt i. 
vers, and the coafts of the Baltit, the water isvexceed ing clear 
and limpid; becauſe there i no ebb end flood M. 1 
has placed 3 ſtrang convex ent- GG: By cheſt mea he 
diver can ne only 1ce what is under bim, but likewiſe d 
fdex at a good Yiltance....” 1 | 1 2 14 I I te 1B 
Theſe glaſſes have ſtrang copper lids, HH HH,/Vike-thutt 
boxes; wine 44.9 5 ſhut, hr gy 1s 3 
ver any objects in the hottum of the ſea, and ee to' Penn 
the gates from being hroken. — oy * 
7 ; ehren, 
4 Deſcription- of the Mook deer of New England, e on 
- fort of Stag in Virginia ; tagerber with {ome Remarks 
on Mr. Ray's Deſcription | of the; 221 Squirrel of Amer. 
» fica ; by Mr. Samuel Dale, Phil N 444- p. 384% 
H E mooſc· deet ha: bern ment ion d by ſeveraſ dt 
but their accounts have geterally been ſd very impe ret 
that little ſatisfact ion hath thereby — fiven'to the curse 
Juicers into natural hiſtery,) "The rion that "Mr. Dale 
ids made of this animal is by Mr. Foffetyn, in u Heine trek, 
call d New England's rarities; where p he writes, *rhat- 
it is a goodly creature, ſome of which being 1 wer high, 
* their horns. exceeding fair, with broad palin; foie 
+'2 fathoms from the top of one horn tij che? other Menn 
the ſame purpoſe is the account he gives of this An, W uns 
ther bagk of his, called 2 voyages” to New: England,” where 
5. 88 he ſays, that the mooſe or elle in creature, 6 rat her a 
? K k 2 monſter 
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* monſter of ſuperfluity, when full grown, bei 
r than an Engliſb ox. What t Nead, in 
— England Vol. II. 2 „hath of this —.— all 
the mwoſe, is copied the aforeſaid $a 5 
uncl julleſt account 5 this animal was ſent by Mr, Dis 
nod publiſh'd Phil, Tranſ. Ne 368, p. 165, —— he ma 
to he of z forts, vis. the common light . 
by the Jndians, N ampogſe; and the large or black mooſe, 
the grey mooſe, Mr. Dale takes it to 1 no other than tha 
Ar. obn Clayton, jo his account of the Virginia quadrupeds, 
 publiſh'd a Phil Tran. * 210. p. 122, calls the elke; 
which in the Memoirs for. 4 1 1 wed animals, — 
32 — aris and engliſh'd b 1 0 Mr. Pirfield, p. 165, is call d 


the 4 of 2 * * 2 Cg Dale has 

horn, Mar esby from Virgi 
N . 2 of ap elke's horn, and was in all rep 7 
ms of our red deer or ſtags, only larger, weighing about 
nds aycrdupuis ; and from the butt to the tip meaſur d 

by a fer about 6 foot bigh. Mr. Dudley writes that his grey 
mooſe is ſikeſt the ordipary deer; that they ſpring like — 
Bo herd togei her ſometimes to the number of 30 in a company: 
whether he means the red, * 2 inian, or the talloy 
deer, is gncertain, he having ſai of their hour, 
vhveh, ＋ neceſſary to diſtioguiſh —— *. N. black mooſe # 
Ae that have hitherto writ of it, a very large 
jy above-mention'd Mr. e makes it many 
times bigger than an ox ; and Mr. Dud/ey writes, that the bun- 
den have found a buck or ſtag-mooſe 14 ſpa ns high from the 
Withers ; which at 9 inches to the ſpan, 1» bs foot and ; and 
that a Sager, hind of the fourth year, kill'd by a Gentleman 
near Boſten, wanted but one inch of )) font in height. + The 
Nag, buck, or male of this Kiod hath a palmed horn, not lie 
that of our common or fellow. deer, but the palm is moch 
Jonger, and more like that of the German elke ; from-which 
it A in that 2 moaſe hath a branched brow antler be- 
— * purr and the palm, which the German elle hath 
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The horn - of this Now- black mooſe pot 
ia figure with either of choſe mentioned in Phil wy 
N 227. p. 489. and Ne 394. p. 123, found ſoſſil in n 
the laſt of which Mr. Kelley writes, that ſor want of and 
ther name, they call'd them elks-horns Mr. Dale ſuſpect⸗ 
that thoſe horns Mr. Ray ment ions in hit Synopſis wer bh 
animalium quadruped. to hate ſcen with Mr. Holney, un 
apothecary at Leis in Suſſes, as alſo in divers eum, 
were not the horns of this black or American mooſt, hut bf 
the German elke; becauſe that inquiſitive gentleman take 
vo notice of any brow-amlers they had; which Mr. Da th 
vas too notorious to have eſtaped his oblervation had th 
been any ſucht. 5 h $04 20644” Off rad 10 
4 to the number of young ones, or calves; whith e 
mooſe brings forth at à time authors vary: Por, Mr. D 
ley faith, that they wg but two + Bat Folſt/p THis 
nia Voyagus, p. $9 5 and from bim Neal, that t oy bing 
forch three 4 and that they do not go ſo dong pregnant g if 
hinds} by two months. What theſe two laſt mentioned 02 
thors write as to their caſting theit᷑ calves mile diſtant 
each other, doth not ſeem probable; gor does Mr. 
fad, that Neal, in his deſcription” of this creature, ab 
any mention of their having 4 long tail, the” e 
Mr. Dudley, who likewile omits the brow-antlers'in bis d. 
ſeription of their horns; 6 w) 201) 1 16314 IN 3) * 56 n 
- There is another beaſt of the deer kind, whith-thibgh* 
very common in Virginia, and undoubte diy, in other of the 
northern provinces of America, yet ſo far as Mr. Dale know#® 
is: nor deſcribed by any author. Mr. Beverly ih his pe- 
ſim fare "of Virginia mont ions both elke 2 deer in ) 
countey,/ but dath mot deſcribecithers + 21 I 30% 203; 
" But by what Mr. Dale receiv'd from Mr, Carty, the fr 
ſhould be the Canada ſtag, and the other, the decr- here” 
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mentioned. Mr. Clayton likewiſe mentions the elke, _— = 
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he faith are beyond the inhabited parts, aud are the ſame 

with Mr, Zeverley's; as alſo the deer of which he faith thers 
c 


are abundance, yet he doth not deſcribe them, but calls them 
red deer, though they are not the fame with what we here 
call by that name, but of thoſe that follow. | 


That which Mr. Dale takes for the undeſcribed deer, is 


of the ſtag-kind, having round horns like them, not ſpread- 
ing out as in the ſtag or red deer, but meeting nearer to- 
* at their tips, and bending forwards over the face of 

animal; the -brow-antlers arc not crooked, ſtanding for- 
wards, but ſtreight and wy as repreſented Fig 4. the 
dimenſions | lows. © 4 


of w arc a6 
2'b 11 inches 

a cb 20 

a d 1241 Na, 1 vi 
A." ws d f 12 + a a 
14 1 d e it | | * 


5 g h 24 tens 
e ee is bf o fond colour, wich fore diect 


hairs intermix'd, and while young ſported all over with white 
— like ſome ſorts of fallow deer; being likewiſe about 
ir_fize when full The Dama Virginiang Rail 
Synop. Animal, quadruped. p. $56. which was formerly in 8, 
ame- Park, ſeems to be different from this; if Mr. Vi. 
ba by 


bby was not led into a miſtake in taking it to be of rhe 
ate kind, by only ſeeiog it when the horns were ſhedy 

erhaps this of Mr. may be the mauroufe of of 
22 Voyages; p: 91. which he ſays is like the mooſe, on. 
y bis horns are but ſmall, and the creature about the fize 
of a ſtag ; but his deſcription is too ſhort 0 be Latif. 


a bee are other ſorts of deer mentioned by Me. Juſelyn 
in his laſt quoted book, p. 87. as natives of that — 
as the bock, ſlag and rain-deer : But whether they gte 
ſame with/thoſe call'd by the fame names in Zarope; Mr. 
Dale cannot” determine; the deſcriptions of them "being 
omitted. Mr, Joſſelyn likewiſe mentions 2 another fort 
of American deer, an avimal call'd a maccari, caribbo, or po- 
bang But by the account he * it ſeems to be a fiction; 
po ſuch animal being, Mr. Dale thinks, in rerum natura 
ieee TIP rs 0 IG OUT 44h, +53 29 r 
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ſquirrels hath been fouod in Poland; a deſcription of whic 


| ' i 
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Mr. 22 in his Synop. quad. p. 2 73, rather refers the 
Sciurus Ans rioanus volans to the mouſe than to the ſquirrel 
kind, becauſe their tails are broad aud plain, and not turn d 
over their backs when they fitz which miſtake may, probably, 
ariſe from only ſee ing the kin of one dead, when the hair 1 
of their tails had been eaten off by mites : Por, in one M, 9 
Dale ſaw alive, which was brought over from Virginia, the = 
tail was hairy, as in others of the ſquirrel kind, tho' rather | 
thinner ; and it turned over the back as in other ſquirrels, 
Dr. Mortimer obſerves, that the ſame ſpecies of fi og 


together with an accurate Fig. is given by M. Vein, Phil. | 
Tranſ. N“ 427. 
And that as to the large horns found foffile in Ireland; 

he has taken particular notice (in ſeveral he ſaw) beſides 
the main horns being palmated, that the brow-antlete 
are ſo likewiſe 3-4 circumſtance peculiar to the rain-deer 
ſpecies, being of great ſervice to them in removing the | 
now, in order to get at the graſs or moſs underneath, Which | 
is. their chief ſubſiſtence in Lapland. . > | 


An Attempt to explain the Phenomenon of the Horizontal: © 
Moon appearing bigger than when elevated ſeveral Degrees 'Y 


above the Horizon, ſupported by an Experiment; hy Dr. 


| 

Deſaguliers. Phil. Lranſ. N“ 444; p. 390- | | | 
FER apparent increaſe of the moon's diameter = 
(which a teleſcope with a micrometer ſhews to be | 


only apparent) is owing to the following early prejudice we 
ws — — children, : $1. , 
When we look at the sky towards the zenith, we imagine 
it to be much nearer to us, than when we look at it towards 
the horizon : 80 that it does not appear ſpherical; accordiog * 
io the vertical ſeftion + B PG HT [ Pig. 5. Plate VIII I but 
elliptical, according to the ſection e Fg.. The ky thus 
ſeen ſtiik es dhe eye in the ſame manner ag the long arch'd” - & 
roof, of. the iſle of a cathedral church. or the cichng of a« 
long room. 92 15 2, 2 
This being promis d: Let us conſider the eye ar C (Fig. g.) 
upon the ſurface of the earth; and imagine Cat the ſurſace 
to coincide with K at the centre; to avoid taking into. con- 
ſide ration that the moon is really farther from the oye when 
in the horizon, than when it is ſome degrees high. Nor 
vben the moon [ig at G, we conſider it as at g, 3 
f i arther 


C 
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farther than G: But when it is at H, we _—__ it to be 
at h, almoſt as far again. While, therefore, it ſubtends the 
ſame angle nearly as it did before, we imagine it to be ſo 
much bigger, as the diſtance ſeenis to us to be increas d. 

To illuſtrate this, the Dr. contriv'd the following experi- 
ment : | Ae e 
He took two candles A B, CD, (Fig. 6.) of equal height 
' and bigneſs ; and having placed A Bat the diftance of ſix or 
eight foot from the eye, he placed CD at double that di- 
flance; then cauſing any unprejudiced perſon to look at the 
candles, and asking which was the biggeſt. The ſpeQator an- 
ſwer'd, they were both of a bigneſs ; and that they appear'd 
ſo, becauſe be allow'd for the greater diſtance of C 5 ; and 
this likewiſe appeared to him when he look'd through a 
ſmall bole. Then defiring the ſpeRator to ſhut his eyes for 
a little, the Dr. took away the candle C D, and placed the 
candle K F cloſe by the candle A B; and tho' it was as ſhort 
again as the others, and as ſmall again in diameter, the 
ſpectator, when he opened his eyes, thought he ſaw the 

me candles as before, Whence it is to be concluded, that 
when an object is thonght to be twice as far from the eye as 
before, we think it to be twice as big, though it ſubtends but 
the ſame 13 2 And this 5 the ow of the * which 
appears to us as big again, when we iu e it as ain, 
e it 2 bir the ſame an "a7 | P 

The difference of diſtance of the moon in perigæo and 
apogeo, will account for the different bigneſs of the hori- 
- zoncal moon at different times, adding likewiſe the conſi- 
deration of the faintneſs, which vapours ſometimes throw 
on the appearance. | REY 


An Explication of the preceding Experiment to account fot 
the appearance of the horizontal Abon ; by the ſame. 
Phil. Tranſ. Ne 444. p. 392. 

R. Deſaguliers made an experiment with three ivory 
balls for confirmation of what he had advanced ; 
namely, that the deception ariſes from our judging the hori- 

__ moon to be much farther than it is, which is as fol- 

s: | 


1. Two equal ivory balls (Fig. * Plate vu were ſet 
one beyond the other in reſpect of the eye at E; namely 
AB at 20 foot diſtance from the eye, and C D at 30. 


2. it 
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2, It is certain by the rules of optics; that the ehe at E. 
or F ſhall. ſee the ball C D under an angle, but half as big 
as it ſees the ball A B; that is, that the ball C D muſt ap- 
2 no bigger than the ball op placed by the fide of 
A wo 7 | , - 


z. But when looking at the two balls wich the naked eye 
in. an open room, we conſider that C D is as far again from. 
the eye as A B, we judge it to be as big as A B, (de 
i orally 2 not withſtanding it ſubtends an angle but of half 
he bignels, - | | 2 
4. Now if unknown to the ſpectator, or while he turns 
his back, the ball C D be taken away, and another ball op 
of half the diameter be placed in the ſame line, but as near 
2gain, at the fide of A B, the ſpectator thinking this laſt 
ball to be at the place of CD, maſt judge it to be as vg | 
2 D; becauſe it ſubtends the very {ame angle as CD d 

ore, Y 19 Fa Ft, 

It therefore follows, that if a ball be imagined to be as 
far again as it really is, we make ſuch an allowance for that 
imagined diſtance, that we judge it to be as big again as it 
is, notwithſtanding that the angle, undet which we ſce it, is 
ul than when we look at it knowing its real di- 


For this reaſon the moon looks bigger in the horizon, and 
near it, than at a:confiderable height, or at the zenith 
becaule it being a common prejudice to imagine that part of 
the sky much nearer to us which is at the zenith, than that 
part towards the horizon: When we ſee the moon at the ho- 
rizon, we ſuppoſe it much farther; therefore, as it ſubrends 
the ſame angle, or W ſame, as when at the zenith, 
we imagine it ſo much bigger, as we ſuppoſe its diſtance 

easter. 1 3 
be reaſon why this experiment is hard to make is, be 
cauſe the light from the ball o is too ſtrongly reflected on 
account of its nearneſs: But if we could give it ſo little 
light as to look no brighter than the ball C D it would deceive 
every body. The Dr. made the experiment fo as to deceive 
ſuch as were not very long-fighted ; But he owns he found it 
very hard to deceive thoſe who ſce at a great diſtance ; tho” 
they would all be deceiv'd, if the diſtances were of 300 or 
6co foot, Now in the caſe of the moon, the deception is 
help d; becauſe the vapours, through which we ſce it hen 
low, rake away of its brighrneſs; and therefore have the 

Ver. X. 7 L | flame 
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fame effect as could, or does happen in the expeti 

when the ligbt of the Ball o p ſtrikes the eye no — i 
the light of the ball C P. | ' * 


= 


11 ask 5 19 "on 20 
Some Obſervations on a Man and Woman bit by Vipers; by 


Dy. Atwell, Phil. Tran. N“ 444. p. 4$94- 


. 1734 HE fate man, who had been bit for- 
Lofts merly by a viper in the preſence of ſe- 
veral members of the Royal Soctery, was again bit in the pre- 
| ſence of ſeveral others befides Dr. 4r2ve}}, in the publick hall 
: 12 College at Oxford, He receiv'd two punctures in 
the wriſt, a little above the thumb; the blood iſſued, and 
more yenom lay upon the orifices than could be inimedi- 
ately imbibed.” He complaibed in about half an hour's time, 
that the poiſon was got up to his ſhoalder, aud was enter. 
ing his body, But notwithſtanding this, he was pot ſuffered 
to apply bis remedy (/a/lad ci) till one hour and 10 mi- 
notes after he was bitten ; by which rice he an to be 
fluſhed and in a ſweat, bis hand ſwoln and diſcolobred. 
- Upon an application of bis medicine; he found ſome 
abatement of his I but the ſwelling appeat'd more vi- 
Able, and ſpread irfelf farther into bis arm,” In about à quat- 
ter of an bour the man ſunk under the table, and com- 
lain d of violent pain in bis back aud bowels, nor could he 
ar to be mov'd. At laſt, his pulſe failing, his jaw being 
fallen, his countenance changed, and eres fixt, he was 
ffretch'd upon the table, and the theditine applied to his 
belly, and ſtomach. Soon after which, recovering a little, be 
began to vomit, and he broughr up more thun a quart of 
phlegm and bile. Tn this condition he Jay for more than an 
our, and then was remov'd*tnto the Doctor lodgings; where 
he was ſciz'd again with a fit of vomiting, and likewiſe 
ging, and continued ſo tilt midnight. The Doktor kept him 
in his bouſe upwards of an hour in hopes of his growing 
better ; but his diſorder ſtill continuing, and he being too 
weak and feeble even to ſtand, the Doctot fent him 
In a chair to his own lod ings, where he wis put into bed, 
and after midnight fell aſſet p, and waked beat morning per- 
fealy well, only that his arm was ſtill ſwoln, and the fleh 
pitted, as if it had been dropfical. His arm was bound vp 
in papers dipt in bis own medicine (/a//24-0i}) and this was 
'all, as far as the Doctor could obſerve or leatu, that was ap- 


plied ro it. | 
* | The 
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The ſame day two young chickens were bit ; one died in 
two hours, and the other in four bours time. A third was, 
bit three times ; and then had the medicine pplicd but it 
this laſt was 


died at the end of 10 hours. The fleſh o 
very black, and there was much extravaſated Iymph. 
tween it and the ck in, which ſtunk intolerably: Hut the 
12 not perceive, that the viſcera were at all diſ- 
r | | 
July 4. Another fowl, half grown, was bit in two places, 
and the medicine was applied; in half an hour. after, the. 
fowl cat and ſeem'd much recover d, but was dead in 14 
bours time. | | 25 i 
July 6. Tuo half n cocks were bit; the firſt was bit 
but once, yet violently, avd turned black immediately. It 
bad the medicine applied, cat afterwards, and ſecm'd pretty 


well ; yet died in 20 hours. The other was bit two or three 


times, but hardly wounded, and not half ſo much difcolour'd. 


as the former « The wound was bath'd with viper-ail, but 


the fowl died ina little more than two hours, 

July 8. Two young pigeons were bit, the one had viper oil 
* immediately, but it ficken'd and died in four hours; 

he other had ail- olive applied, and recover d perfectly: 
the fleſh beginning to return to ita natural colour in about 
an hours time. | 17 270 obs a | 

July 17. The woman was bit in the publick ball of Bra 
2enno/e-College, in the preſence of Dr. Frampton, Dr. Frewen, 
and ſeveral other phy ſicians. It had been 1 t 
they play d ſome tricks with their vipers, and made them 
ſpend their rage and venom be forchand: To obviate which 
a phyſician of the company had provided ſome freſh 1 
which he had caught himſclf 2 day or two before, and kept 
in his on cuſtody till that time. The woman was bit twice 
by one of theſe, and receiv'd three wounds ; one in ide 
thumb, and two in the fore ſinger : Her hand was ſoon ſwoln 
and ſpotted, and her finger turn'd black. Aſter 23 minutes 
ſhe applied the medicine to her hand, but no farther than the 
ſwelling went, by which Dr. Atell ſuſpects the following 
illneſa was in ſame meaſure occaſion d. She walk'd home 
very well in appearance. But in about three hours after the 
bite was receiv'd, ſhe grew very ſick and was in great pain; 


and was ſeiz'd with yomiting, purging, fainting fits, which . 


continued upon her all nightz inſomuch that the people 


of the houſe deſpair'd of her life : Ner had ſhe any 4 
Ar Llz 
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till noon the day following, The Dr. ſaw her about 6 that 


evening, when ſhe awaked, he found ber very well in ſpirits, 


but complaicing of moſt acute pains in her finger. Her arm, 
ſhoulder, back, and breaſt, on that fide, were much ſwoln and 


flamed : All thoſe parts thus affected were bound up in pa- 


pers ſoak d in the medicine. Aſter this there appear'd upon her 
finger 2 large bladders, full of a black corrupt matter; and 
this not only upon the wound, but one of them was upon a part 


_ of the finger diſtant from it. She could not be periuaded to 


open them, which the Dr. believes would have eas d her very 


"= | | | 
oc 20. the ſwelling was conſiderably abated, and almoſt 

uced entirely into ber hand, which began to pit : But ſhe 
complained ſtill of her finger; and could hardly endure to have 
ie dteſ d with freſh papers. She continu'd in bed till the 220, 


for the ſake of keeping her hand in a more eaſy poſture ; and 


then ſhe came abroad, 
The fame day that the woman was bit, they caus'd a fowl to 
be bit; but the wound was not deep, and little more than 2 


ſeratch. Nothing was applied to it, and it died in 24 hours. 


A large puppy was bit the ſame day 3 times in the head, had 
the medicine applied, but it died in about an hour. 
As it was known that the man and woman kept themſelves 
faſting on thoſę days when the experiment was to be tried upon 
them: This occation'd a ſuſpicion that they might take ſome 
antidote'to prepare their bodies; for which reaſon Dr. Aue 
order'd the man to bring him ſome vipers after dinner, under 
& of making ſome farther experiments on dogs; provid- 
ing at the ſame time ſome freſh vipers without his knowledge, 
and then the Dr. propos d to him to be bit by one of them, and 
apply his medicine immediately. His hand was betmear'd with 
the medicine in applying it to a young dog, on which the expe- 
timent was juſt made. Two vipers were tried on the man, but 
neither would bite him: One of them attempted it ſeveral 
timen, and {pilt” his venom, but always caught back his head 
again,” as if there had been ſomething offenſi ve in the hand. 
2 hr this, — hoy: the ſmell of the medicine might oc 
cafion ſt, he was made waſh his hand, after which another vi- 
bit him immediately: But whether this conjecture was right 


de not muſt depend vpon farther trial. The man receiv'd the 
bite on the — f the thumb, and the blood iſſi'd at the 


2 orifices,” He +2 25 the medicine dircaly : The thumb ſoon 
appeared black, the band way ſwoln, and the ficth pitted im. 
45-5 / mediately 
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mediately, He drank a mug of ale after it, and then went home 
to bed. His whole arm was ſwoln; but he was ſo well that he 
went 6 miles out of town, and came home again in the evening. 


The Dr. faw. him again, when the ſwelling was almoſt gone 


above the elbow, but the fleſh pitted below: The wound had 
bliſter'd, but the bladders were fill'd with a water, and not 
thing oi that black matter, which appear d on the ' woman's 
er. 1401 1 | 
— young dog, mention d before, was caus d to be bit the ſame 
day, and the medicine applied: Another dog was bit 3 times, 
jo the noſe, and nothing applied: Both were much twola, but 
vecy likely to live, * eee A 
[The teeth of a, viper's, head cut off 24 hours before, was 
likewile thruſt into the fleſh of a fowl, which turned black im- 
mediately, but the fowl perfectly recover'd without any appli- 
cation. | | 5 3 


Sme electrical Experiments intended to be communicated to 
the Royal Society; by Mr. Stephen Gray, and taken from 

Vis Mouth, the Day before he died; by Dr. Mortimer. 
Phil, Tranſ. N“ 444. p. 400. 


Exp. F AKE a ſmall iron globe of an inch or an inch 

and a half in diameter, which ſet om the middle 
of a cake of roſin of about 3 or 8 inches diameter, having firſt 
excited the cake by gently rubbing it, clapping it 3 or 4 times 
with the hands, or warming it a little before the fire : Then 
faſten a light body, as a ſmall piece of cork, ot pith of alder 
to an exceeding ſine thread, 5 or 6 inches long, which hold be- 
tween your finger and thumb, exactly over the globe, at ſuch a 


height, that the cork, or other light body, may hang down 


about the middle of the globe: This light body will. of itſelt 
begin to move round the iron globe, — 

welt to eaſt, be ing the ſame direction which the planets have in 
their orbits nds the fun, If the cake of rofin be circular, and 
the iron globe placed exactly in the centre of it, then the light 
body will de ſeribe an orbit round the iron globe, which will be 
a circle : But if the iron globe be placed at any diſtance from 
the center of the circular cake, then the light body will deſcnbe 
an elliptical orbit, which will have the ſame eccentticity, as the 
diſtance of the globe from the centre of the cake, 


- 


lk the cake of rofin- be of an elliptic form, and the. im 


globe be placed in the centre thereof, the light body * 
9 ibe 


that conſtantly from. * 


the eſliptic cake, the lig 


| riment, and it will of itſelf move round the iron 
| 22 weſt to caſt in a circular orbit, if the — 


or the like. 


ihn e 1 1 | 
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ribe an efliptical orbit, of „bt {awe eccentrivity as the form of 


the cake, | Lies, 

If the iron be placed in or near one of the focus of 
— ohm Ap mp0 ern — 
than in t I , contrary-to 

is eblers'd of the planes, 7 

Exp. 2. Take the fame or ſueh another iron , and hav- 

ing faſten'd it on an iron pedeſtal about an inch high, ſet it on 

s table ; then ſet round it a glaſs hoop, or portion of a hollow 

aſs cylinder of / or # inches diameter, and 2 or 3 inches 

— is hoop muſt be firſt excited b . — | 

rubbing it; then hold the light body ſuſpended as in the firſt 


be circular 
and the 2 ſtand over the centre thereof; but in an ellipti 
orbit, with the ſame eccentricity, if the globe does not ſtand in 
the centre of the hoop, as in the firſt experiment, when the 
globe does not ſtand on the centre of the cake, 

Exp. 3- This fame iron globe being ſet on the bare table, 
without either the cake of roſin or glaſs hoop, the ſmall light 
body being ſuſpended as in Exp. 1, 2, will make revolution 
round it, but flower and nearer'to it than when it is placed upon 
a cake of roſin, or within a glaſs-hoop, 

Mr. Gray bad not found that theſe experi would ſucceed, 
if the thread, by which the light body was ſuſpended, was ſup- 
ported by any other thing than a human hand: But he ima- 
gin d it might happen the ſame, if the thread ſhould be ſup- 
ported or faſten d to any animal ſubſtance whatever; and he in- 
rended to have tried the foot of a chicken, a piece of raw fleſh, 


ing particular by the 


Mr. Gray thought to explain the 


_ following odd phenomenon, of which he aſſur d Dr. Morrimer 


he was very certain, having often obſerved it 3 viz. if a man 
reſting his elbows on his knees, places his hands at ſome ſmall 
diſtance from each other, they will gradually accede to each 
other, without any will or intention of the man to bring them 
together; and they will again recede of themſelves. lu like 
manner the hand will be attracted by the body ; or the face of 
u man, if he ſtand near a wall, will be attracted to the wall, 
and be again repel 'd-by it. Bb: abt; 19 of 
"Mr. Gray told the Dr. he had thought of theſe experiments 
ſick, an 
FF 
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ttied them with variety af bodies, but that from what he had 
already ſeen of them, which ſtruck him with new ſurprize every 
time he repeated them, he hoped, if God would ſpare his lik 
but a little longer, he ſhould; from what theſe phenomena point 
out, bring bis electrical ments to the greateſt perfection; 
and he did not doubt but in a ſhort time he would be able to 
aſtoniſh the world with a ne ſort of planetarium never be- 
fore thought of; and that from theſe experiments mihgt by 
eſtabliſhe | 


pell'd by it. 


Some thoughts an the Sun and Moon appearing bigger a 
near the Horizon than hen, near the: Zenith ; by . 
James Logan. Phil, Tranf. N“ 444. p. 404 %/%k%f 


T may, perhaps, be needleſs to add any thing in confirmation 
of Dr. Wallis' ſolution (vide Phil. Tranſ. Ne 185.) of the 
ſun and moon's appearing ſo much larger at rifing. or ſetting 
than when in a greater altitude; tho“ ſome have very abſurdl 
ſtill gone on to actount for it from v7.pours. It is true, Se 697 { 
that it is theſe vapours, or the atmoſphere alone, that make 


thoſe bodies, hen very near the horizon, apprat in a ſpheroidal 


form, by refrafting, and thereby raifing (to fight) the lower 
limb more than the upper; yet thele can be no cauſe. of the 
other phenomenon, "The ſun and moon, Cach ſubrending bau 
half a degree, appear in the meridian of the breadth of 8 
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W ebe, 0 Irie 6s es The, and ro others Tefs 3 and in the 
izon to be 2 Of 3 Ws more or 1efs, according 4 — 
of ground the) are ſeen oyer, Bot if one can hase an op 
rags as Mg. Logan fee bad at Philadelphia, of hoing 

un rite Fr ws over a ſmall eminence at the diſtance of 4 
ile or two with tall "trees on ic, ſtanding pretry olole, as iy 
uluaſ in woods without underwood, his will chen appear 
to. be to or 14 foot in breadth, according to the diſtance and 
circumſtaices of the trees he is ſeen thru”: And where there has 
bern lome thin underwood,” br's ew ſaplings,” Mr. Logan has 
obſerv'd that the ſun ſettint red, has appear'd thro* them like a 
large extenfive flame, as if forte” houſe e were on fire beyond 
them. Now the Ne o of this is obvious, vis. that — well 
acquainted with trees, ' che idea's of the r they take op are 
m 2 manner fix d; and as be of thoſe trees ſubrends an angle 
at the eye, perhaps not excecding* 2 or — and — 
ſcarce be diſtinguiſhable, wete it not ſor the ſtrong light behind 
them, the ſun's diameter of Above - minutes takes in ſeveral 
o them ; and therefore Will naturally be judged vaſtly la 

it is evident, that thoſe bodies appear greater — 
according to the objefts that interpoſe or are taken in by the 
on 2 775 g them.” And to this only is that ——— wn 
- impure 
Me, Tegan is ſenſible this method of arguing i is not new yet 
the obſervations here given may probably tend to Ie 


caſe beyond What has bern advanced on the ſubject;" L 


The Caſe" of "a Lad bitten by 4 mad by, Mr, Kd: 
ffs Ld 1 C 8 "x47 


* E HEN a about 16 years of age, was ſome 
time in 4227 1735 a mad dog thro' the nail of his 


right thumb. Mr. Nour/e being immedlately c- lid, penpos d 
7 a ligatore e rie the wounded part: But 
that not be ing complied with, he defir'd Mr. Gernum, the apo- 
thecary, to make up the remedy, mention'd by Dampier in 
il, Tranſ. N* 257 and 443, viz N. Lichen. ciner. vere efiris, 
Piper ng. a4kt. } pubois. Of this powder the lad took a 
drachm within an hour after he was bit; repeated it next morn- 

ing before he ſet out for Graueſend. where he'was 10 days, and 
dipt in the ſalt warer every day ; during which time he repeated 
the medicine eyening and r and he continu d ſo _ 
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ay” 40 days, | 


Sore * 1 H 
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He had not the leaſt fign of being affected by the. poiſon, till. 
Tueſday the 11th of Py 1736-7, when in the evening he 


complain'd of a nu in z of the fingers of the hand chat 
was not bit: Next morning he was ſick, had great pain acroſs 
his ſtomach and in all his bones; in the evening 


. Nourſe 
was ſent for to bleed him, the le about him ſu ng he 
with a 


had got cold. When he came he found. him fever! 


hard full pulſe, and the complaints aforeſaid ; Upon enquiring | 


what nouriſhment he had -taken that day? He made anſwer, 


none: For, he could not ſwallow : Whereupon Mr. Nowrſe + 


look'd into his mouth, but there was no inflammation ; neither 
did any thing occur to him that could poſſibly produce the diffi - 
culty of — Argy complain'd of: He was offer'd ſome ſack- 
whey in a baſon, but he ſtarted at the fight of it, neither would 
he ſuffer it to come near him : He was - 9 offer d a ſpoonful, 
which he was prevail'd on to ſwallow ; the moment it was 
down, he was convulſed, and a remarkable horror appear'd in 
his countenance, ſucceeded by a. profuſe ſweat all over bis face 
and head: He afterwards took another ſpoonful ; the conſe- 


uence was the ſame as before, but in ſomewhat a higher de- 


gree; Mr. Nourſe was now convinced that this was the d,, 
and that it aroſe from his having been bit 19 months before: 


For, after the moſt ſtrift enquiry, it did not appear that he had 


been bit by any animal ſince. | 
Mr. Nourſe acquainted his friends with his apprebenfions, 
and defir'd farther advice, Upon which Dr. Monro was ſent 
fir, who order'd him to be Jet blood, and to repeat the above- 
mention'd medicine in a bolus every 4 hours, and à clyſter: 


He was blooded, and the clyſter injected; but he could not be 


prevail'd on to take but one of the holus's. This night was 
ſpent with great inquietude, and without aoy fleep: Thurſday 
morning he was generally convulſed, and had frequent reac ings 
and yawnings alternately : About noon his mind (which till 
then continued found) left him, and he rav'd and foamed at the 
mouth till 5 o'clock in the afternoon; at which time nature 
ſeemed quite ſpent, and be lay very quiet till 3, when he died. 

Thus the poiſon lay latent in this Jad near 19 months; a 
thing which never fel] within Mr, Nourſe's obſervation before, 
tho” mentioned. in books. ns 

Mr. Naur ſe had cut this lad for the ſtone the preceeding 
ſummer z namely abut 4 year, after he had been bit; and he 
never ſaw a wound more 400 to heal ; 12 the lad was well 
and abroad in 5 weeks, | * 
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An Explanation of 4h» Runic Characters of HelGngland' 
A. 4 Celſius. Phil. Tranſ. 1 _ y 
T is well known that rhere arc ſtones found in ſeveral 
parts of Sweden, which were formerly ſet up as obeliſks 
in memory of the dead. Theſe monuments are marked with 
the ancient northern letters, call'd Rungr or Runic chatate 
ters. But in Helſingland a province of north Steden there 
occur 5 of thoſe ſtones, which have characters cut into them, 
that ſeem to differ from the common Runic. Upon the ins 
troduct ion of our modern letters, theſe Runic characters bes 
came ſo little regarded, that their interpretation was loſt even 
to the Suediſh antiquarics till the year 1674, when M. Maps 
nus Celſius, Grandfather to our author, aſtronomy profefiae 
at Lal, reviv'd their reading, and drew up the alphabet 
of them (Fig. 1. Plate IX.) ranged after the manner of the 
ancients. 

There' arc but 16 letters; and the words are frequently 
diſtinguiſh'd eithet by 3 points ſet perpendicularly over ole 
another: or by two at ſome diſtance aſunder. 

Among the ſeveral alphabets hitherto known, it would be 
a bard matter to find one like the foregoing, except the cha- 
rafters of the e inſcriptions, Sieh have not hither; 
to been decypher'd: For, the letters generally made uſe of 
denote different ſounds, according to their various ſhapes: 
Whereas in this alphabet the ſame character often denotes a 
different ſound, according to the diverſity of its place and 
attitude between the two parallels. Thus a ſtrait ſtroke, 
ſtanding perpendicular to the parallel lines, fignifics I, E, D 
and 8: For, when it joins theſe parallels, it Ggnifics I; when 
it reſts on the lower parallel, it figntfies P, on the upper, $; 

; and D, when it touches neither of chem. The ſmall wedge 
1 leaning to the right, and placed near the upper parallel, de- 
\ notes L; in the middle, N; and O, near the lower para 
lel; a line deſcending from the upper parallel, and — 

a curve downwards to the left, ſtands for K; the ſame plac 
contrarywile from the lower parallel upwards, expreſſes R; 

and ſo of the reſt. 

The intention of the firſt inventor of theſe letters ſeems t6 
have been, to form all the characters of ſmall wedget, 
ſtraight and crooked lines, and 2 points, variouſly placed bes 
[weed 
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rent ways, as repreſented in Fig. ... 
The ſtraight line may alſo have 13 different fituations,. as in 


19 5 N F e ＋ 
crooked lines may likewiſe be varied 14 different ways, 
& in Fig, 4. wok iT" js hips, 

In ſine the 2 points ad mit of 12 variations, as in Fig. 5. 

But as the ancient Sxevo-Gorhi had but 16 letters jn their 
alphabet, they did not want all theſe variations of the wedges, 
lines and points : Wherefore they employ'd fix variations of the 
wedges ; five of the ſtraight lines; three of the crooked ; and 
but two of the points. | | 

If we now ſuppoſe theſe HeJfingic characters to be older 
than the common Runics ; the greateſt part of the common 

Runics may cafily be dertv'd from the Helſingics, by adding a 

mdicular line to the ſmall wedges and curves; as appears 
1g. 6. * ; | 
"ef if we ſuppoſe the common Nunics to be older, and to 
be 'deriv'd, as is very probable, from the ancient Greek and 
Roman letters; we muſt contrarywiſe deduce the Helſimmgie cha- 
3 from the common Runics, by ſubſtracting the perpepd i- 
eular line. 9 
As a ſpecimen Fig. 9. repreſents a ſtone” found at Maid 

M. Celfiis took Ls RP y of it Anne 1725, in company 

with his uncle Dr; Olave C#tfius 4 of whom is expected a com- 

plete account of all theſe Helſingic inſeriptions. Wo 
On the outer limb or border is what js repreſented Fig. 8. 
In the firſt curvature au in Fig. 9. 1 
In the ſecond ſnake dragon as in Pig. 10. 

In the inner limb as in Fig. 11. | 
In the ad curvature as in Pig. 12. 

In the firſt ſnake as in Fig. 13. 8 5 
In the heads of the ſnakes as in Pig! 14. WES OY 
That is, Prumunt erected this ſtone to Fifiutfi the ſon of 

Nai: But Biff was the ſon of Lini; Bur Zins was the fon 
Un: But Un was fon of Fab: But Fab the fon of Dur; 
But he the ſon of Barlaf : But he (the ſon) of Drun: But be 
che ſon) of Zanas: But he (the fon) of Fidraſtv.” Frumunt 
the ſon of Fiſiuß made theſe Runic (letters), We have placed 
this ſtone to the north of Bala ſtone. Arva was the mother of 
Haun. Siulfir (or Fiftutfr) was the Gavernour of this pro- 
ine. His place of was in Rinbi un. n 
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ween the 2 parallels : For, the wedges may be placed 13 diffe- 
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That this monument was erefted fince Chriſtianity began tn 
fouriſh in Sweden, ſufficiently appears by the figure of 15 
croſs, It is morcover e, Gr Ez, Fiſiulß, as the Governour 
of the province, was deſcended of a very noble family; ſecing 
his genealogy is traced 10 generations backwards: Now if we 
ſuppoſe Frumunt to have been 30 years of age when he erected 
this monument for his father, and with Sir aac Newton allow 
30 years for cach generation; we ſhall find 3 30 from the death 
of Fiſlulfi to the birth of Fidrafio,” who is the ſtock of theſe 

ations. 

There is a figure of this ſtone in M. De la Motraye's travels ; 
but with conſiderable errors in the windings of the ſnakes, and 


in the letrers, as well as in the explanation given them. 
A Lunar Eclipſe obſerv'd in Fleet-ſtreet, London, March 15, 


1935-6 ; by Mr. George: Graham. Phil, Trani * 445- 
p. 14. 

H. M. 8. 

10 13 o The beginning. 

11 1 o The total immerſion, 

12 49 o The emerſion. 

13 47 | © The end, 


At Greemwich, Dr, Halley obſerv'd. 


H. M. 8. 


The beginni 10 13 37 
'Y 2 11 9 2. 


Obſervations 0 the lunar Eclipſe . 135 35:6 as 
Graham's Houſe in Pleet · ſtreet, es ; 5M * 
Phil. Tranſ. N“ 445. p- 15. 


Is eclipſe was obſerv'd with a reflefing ee, of 
11 inches, ma gnifying 63 times and made at Edin- 


burgh. 


£441 
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10 22 "The ſhadow on the aal. of Kepler: 
4 Entering Marg bumorum. 4 5 | 

20 16 —— Copernicus. M4 WS | Oo 

34 ——— the middle of en 9p 1461 


8 : ſhadow enters * Timocaris '. 


7 850 * 
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dee eee 1 4 9 


On Mare Criſum int * N e 
Mare Criſium { 


On ra Pactog 


entire ,- and * 55 
The total immerfion is Ade? to begin 


Dyc bo emerged out of the Thadow” © 


, Mare FU! rt entirely emerged 
Mare Grifium entirely emerged | 
The eclipſe nearly ended "LE 0 
Certainly: ended. l 1145.9 by 


Obſervations on the [ame Eclipſe, in Covent. Gardes, 15. 
don; by Dr. Bevis, "es Tranſ. N“ 445. p. 16. Trogla- 


ted from the Latin . M 
True time p. m. Den, % 
rue * Keen nene © 1 
Nr x ; 
6 53 47 Saturn in the point of interſeRion of the. 

N threads of the micrometer. 

7 3t 5 The: firit of che. byades at ** the 

5 thread 4 (Fig. 15. Plate u * 

ſcope inverting. | 

7 31 $0 — Paſſes the hors ray ' 

7 32 35 — Paſles the thre | 

7,42 39 GOaturn 215 in the — of the lues, 

8 ry e eee ee 

20 42 3 — 12 N aka 1. 

f 21 27 — 

„ 0 ꝑ The A fy 

bf | thread in 139 ſeconds of time 2 | 

9 56 © Again in 139 ſeconds 

10 01 © And again in 139 ſeconds 

10 9 40% A thin penumbra ſcems to darken. — 
near Zevelius Foul 

10 10 20 Now's very ſenſible one i ies 

10 11 % The beginning | | 


4 
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True 
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True time p. m. | 
10 14 38 The limits of the ſhadow, as far as he could 
- Judge, paſſes through Grimaldus * . 
lerius 
T0 19 46 ; Through Ariſtarc hus £40 
10 24 15 The ſhadow =_ on Mare humorum 
10 32 3 It covers ſinus roris 
10 32 The moon ſcarcely ſcen through the clouds 
10 40 18 The ſhadow. divides Tycho | 
10 42 26, It touches Mare ſereuitatis 
10 46 1 lt touches Me nelaus 
A black cloud comes on. 
10 53 46 The cloud goiog off, Mare nectaris is found 
entirely immer 


a = thick clouds do again intercept the Gght 
the moon 


11 o 356 The ſhadow touches Mare Crifium 
iz 5 48 Mare Criſi um and mare f@cundum immerged 
11 10 o The moon entirely immerged. 
12 20 . 5 eaſtern I imb of the moon n to 


42 
iz. 46 9 SEE rs Hin elearer 
12, 46 56 A thread of pure light reſtor'd in the twink 


ling of an <4 


A great many ws dani clouds - 
12 5 The 1 * the light touch mare bunorun 
13 3 Mave bumorum intirely emerged | 
40 
Sad 


Tycho half emer 4 
13. Endieoly — e ee . 
11 Hauen ene T #1111 £% 


A great darkneſs by clouds, that, 96 i. cem. would con 
e 45 ne time | 


13/ 43 — 4s Moro eie oblerr'd wirbour 55 
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37 
4 
13 13 
14 
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13/| 48 1 50-\/The. penumbna es begun l. bl dds 


b, In theſe obſervations the Door made 4 00 acgoodclods 

that for. ſeveral. days; beſore. and t of the 

eclipſe had bees. adjuſtcd iy five. are og or ev” 
Trac) Fl 1362145 01 ann LEG DOC + 
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of the ſun, corrected by the equation table, as alſb uf n 
fix foot teleſcope. ' About the middle of the eclipſe the 
moon was ſeen as through a duſkiſh fmall cloud; but at the 
edges ſhe was red as glowing hot iron. The limite of 
lighr and ſhadow were all the time of the eclipſe” not 
defin'd, 1 | 
Obſervations 2 the ſame PEW at Teovil in Somerſetſhire, 
Lat. 50 Degrees, 52 Minutes; by Mr, John Milner. 
Phil. Tranſ. Ne 445, p. 18. | Ws... 


The clock was firſt adjuſted by the equation table. 


n 10 6 s Den 


The moon's altitude then was 77 245] $95 48 
The beginning of total obſcuration 11 4 30 
The moon's altitude then was 34 16 
The middle of the total obſcuration 11 54 
The end | | 12 43 30 * 
The moon's altitude then was * 34 4 
The end x 39 15 
The altitude then was Soy © mT 
The continuation of the tota a 
obſcuration was os. 


The duration of the whole eclipſe 3 33 I5 


The Efficacy. of Oil-olive in caring the Bite of Vipers ; h1 
Mr, Stephen Williams. Phil. Tranſ. N“ 445. p. 26. 1 


T Plymouth, Fung 26, 73% in proſenee of ſeveral gen- 
A tlemen of the faculty of phyſſo, William — 0 
viper catcber (mentioned Phil. Tranſ. N* 443) ſuffer'd him- 
ſelf to be bit by a female viper ; Which being enraged, fin d 
her fangs in the middle part of his fore: finger; There Hoon 
iſſued out blood from the wounds: But that the poiſon 4 
the more ſtrongly appear; the ſame viper immediately bit 
2 pigeon in the breaſt, which expired in leſe than balf an 
hour. Another pigeon was alſo bit by the fame viper. 
which likewiſe expited, tho“ not ſo ſbon as the ſirſt. The 
man immediately complain'd of an acute pain in the wound- 
ed part ; and it ſoon Jook'd red, and then became of u Ilvid 
colour ; bis finger fwelled to a great 6ze'4 arid he could nor 
bend ir. Soon after this bis band? as began to fell: He 
complained of faintneſs, and pains flying to his arm, _— 
er, 


| 45 M FN OI 8% Il. 
ener nn 
| . b half aq. hou?'s time from the bite; his 
e 
80 5 ocared him Fee kale: His pain abated, 
his 5, | NC, Able, and his ſpitirs ſcem d more chear- 
fal? The Tpecific being feveral times repeated and applied, 
bs pains: gradually diminiſh'd. The next day bis finger and 
hand. continued ſwoln, but 'withodt pa in; the ek in began to 
A pear yellow, 2 tes atders appear d on his 


4 (which, uy Re, emitted's ſanioub liquor. In 
two days time all the, ſymptoms” vaniſhed; and ho became 
perfeRly well. ien pe, Hue f Hh 5 vt. 


ks; Jung 30- The,gentlemen of the faculty met again, when 

ſeveral experiments were tried upon puppies, cats, and 

| pigeons; wherein was found the efficacy of this man ſpe- 
a to the great ſatisſaction of the company 

= A Propoſal for the Admeaſurement-of the Earth in Ruffa; 

a | A. Jol. Nich. de LIle. Phil: Tranſ. N“ 445+ p25. 

N FPeesity, or the exigencies of geography and navigation, 

4 put mankind very catly b 3 of — 

og the earth; For, how is it poflible to conſtruct maps of each 

kingdom or empire, without ſerting dow all the places in their 

zue diftances, by the meaſures made uſe of in each county; 

as, were the ſtadsa of the ancients ; and now the miles, "leagues, 

merſts, Cc. of the moderins, And how cbuld different ates be 

compar'd with one another ; o ag to come at the knowledge of 
the" ſpaces. they Teverally poficls bn the earth's furface; witho! 

| ing the, number of theſe common” meaſures,” contain d in a 

degree; or in the whole extent of che earth? Hence #fole the 

awofeld method of determining the ſituation of the ' different 

Parts of the carth, either by their mutunaf diſtances, ſet donn 

in the mea ſures made uſe of in esch country; of e rot 


afaces common to all, as degrees, minutes, and ſeconds 
marking the loogitude and Ttirade of each place. 
Upon the firſt determination of the” magni of the earch 
. Fographice) —* . why: as in Sradia — ae 5 ＋ 
cients did dot employ any great degree of exactneis 222 
NN of the earth and 
Its parts, in round numbers ; probably, becauſe they dic nor ex. 
pect; in be able to attain to much preciſeneſe in à relearch of 
ie 


5 nature: But according as their defires of tmprovi 
phy increaſed, by entering into à detail of 2 
erſſary to have a more exact knowledge of the ene 


7 
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of each degree, not only in the great meaſures; as miles and 
leagues, but alſo in perches, toiſes and feet; which could not 
be otherwiſe done than by geometrical operations and 
aſtronomical obſervations, more exact, and conſequently more 
operoſe, than had been, or indeed could have been, ander- 
taken before. | . 

M. de L' avoids entering upon a detail of the immenſe 
labours of modern Mathematicians on this head; as thoſe 
of Fernel in France; Snellius, Bleau and Muſchenbroek in 
Holland; Norwood in England; F. Riccioli, and A. Biant bin 
in Traly; and the gentlemen of the Academy of Sciences in 
France; to get only the preciſe magnitude of a degree in 
che meaſures of their reſpeAive countries: But he anſwers an 
vbjeion, which might be rais'd hereon, vis. that it was 
needicſs to underrake theſe fame operations in ſo many dif- 
ſerent places; fince the magnitude of a degree once deter- 
min'd in the taeaſures of any ane country, may be eaſily re- 
duced to the meaſures of any other, by the exact knowledge 
we now have of the proportions of modern mealures. 

| Now. taking. Ruſſia, for inſtance, the geographical meaſures 
of which, are werits, divided each into 500 ſagenes, and each 
ſagens ſuppoſed to be exactly ſeven ſect Zngiifh, this rela- 
tion once n, 2s alſo the exact re lation of the Engliſh to 
the French foot, or to the toſſe of fix foot, which the 
French aſtronomers made uſe of in their ddmeaſurements 
and of which they found a degree of a great circle” conta ine 
510604 what. more is requifite for concluding that a degree 
o a great circle contains 404 werſta and $7 And what remains 
to the perfection of the geography of Ru[/ia in the moſt mi- 
nute detail that can be enter d upon, but te employ this 
meaſure of werſts, ſagencs, and Engliſb feer (if you pleaſe) 
io actual dmeaſurements ; and to eonſtruct the maps by 'the 
molt exaQ, methods. of geometry ; taking care" to fer hem 
down right, as to their true hearings, and to regulate them by 
= exact aſtronomical obſervations of torfirdde'an@ 1 
wunde that can poſſibly be made. 
ut N. ds Li makes it. appear, that the geography of 
Ryſſia cannot he bronght to. this pitch ; npt only in he _ 
rel map, but likewiſe in that of any particular diſttict whit. 
ſoe var g without undertaking an equal, and cen à fester 
work. than all that hitherto bas heen done in Hanes and elſe- 
where, towards the admeaſurcment of the earth, ena 21117 
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When it was ſaid above, that an exact knowledge 
of Gi magnitude of a degree of the earth in any known 
meaſures. of one country was ſufficient for conſtructi 
cxat maps of all pther countries, only having mah — 
e the different proportion of the meaſures, that is to be 
underſtood upon 2 ſuppoſition of the carth's being perfectly 
ſpherical; Seeing it is well known; that in a ſphere the de- 
grees of all the great circles are: evety where equal; and 
hat we likewiſe know, in 2 ſphere, the proportion of the 
degrees of the leſſer circles 10 their great parallels, accord- 


ing to their diſtance from them; 
Bat if the earth be not perſectly ſpherical, the caſe is 
nite alter d: All the degrees of the great circles will not 
eee and thoſe of the leſſer, taken at 2 
certain diſtance from their parallel great circles, will not 


have the ſame relation that the degrees of the leſſer circles, 


: 


taken at the ſame diſtance, would have on a ſphere. In all 


this there might —— uri ſe an infinite variety, accord - 


ing to the figure the carth might have: And as it has not 
beco hitherto decided, what is the true figure of the earth; 
and that there is no better method for aſcertaining it, than 
obſervations made in ſo great an extent as that of Nuſſia. 
For theſe reaſons M. de L Ii has advanced, that the per- 


5 feftion of: the geography of -Ruſſia, ſtands in need of this 


great undertaking :: But before he enters into a detail of the 
great advantages of this reſearch, and the nature of the ope- 
rations he propoſes, he thinks it neceſſary to explain in what 
manner he means that the queſtion of the carth's figure and 
magnitude is not yet decided, | 
1; There have been ſome who have long ſince ſuſpected, and 
even thought, they were furniſhed with proofs of the earth 
not being exactly ſpherical, M. de LI here intirely ab- 
ſtracts from the une venneſſes of its ſurface ; which are not 
ſenſible in regard of the carth's whole bulk ; ſeeing the tops 
of the higbeſt mountains, and thoſe even few. in number, 
are ſcarce more than a league above the level of the: ſea. 
Wherefore, he ſuppoſes the earth to be bounded by a curve 
ſarface, ſuch as it would be by the level of the fea carrietl 
quite over all the earth, It is in this manner, the-carth be- 
ing confidered as cover'd with a fluid, that Sir Jſaac New- 
in the firſt edition of his Principia, publiſhed in 1668, 
demonſtrated, that ſuppoſing this fluid homogeneous, 

nd. the earth to have been at reſt at the time of its crea- 


. 
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tion, it muſt have aſſumed the figure of a perfect ſphere: 


But aſterwards ſappoſing it to have a motion om its axle, 4 
is well-known it has in 24 hours; this ſpherical figure muſt 
have been changed into that of à ſpheriod, flatted at its 
poles, in which the degrees 'owthe” dian muſt be greater, 
drawing nearer the poles than neat the equato. 

Sir J/aac conſirms this hypotheſis of the earth's figure 
by obſervations''of the diminution of the fimple pendulum 
upon approaching the equator gj to which Dr. Pound adds the 
analogy the earth has with ſome of the other "planets, 46 . 


piter, which ſometimes appears oval its leaſt axis being that 
about which it performs its revolution. 13 


This opinion of Sit aac Neuron has likewiſe been muig- 
tained by M. Huygens, tho' with ſome ſmall difference? But 
in 169r M. Biſenſchmid (in his diatribe de figura tellaris 


elliptico-ſpheroide ; ubi ua exhibeter ejus magnitads per 


fingulas dimenfiones, conſenſu omnium obſetvationum com- 
probata, Argentorati, apud Joh. Fridet. Spoo, 169t. 4to, 
p. 34 cum 7 having compar'd the admeaſurements of the 
earth made in different latitudęs, as that of P. Rictioli in hai; 


of M. Picart in France; and of Svellius in Holland; "wird 


having found that the degree, which reſulted from thoſe dit. 
ferent admeaſurements, continued to become Jeſs" ii dra in 

nearer the poles, (which is quite the contrary of what follows 
from the carth's figure, ſuppoſed by Sir auc Neroron aud 
Huygens) M. Eiſenſchmid was thereupon of opinion that the 
earth was longer at the pole. 


by the late M. Caſini, in the obſereations of the merſchan 
of Paris: For, in 1701, having carried on theft operations 


to the Pyrenean mountains, which is à ſpace of above ſeven 


degrees and 4, he found, that as he advanced to the ſputh, 
theſe degrees increafed g part, or 52 toiſes each degree, 
Since the meridian of {Paris was in 1518 catried on north» 
warda to the ſea, M. 7 the younger, found, upon com- 
paring more than eight degrees, which this meridian contains 
from ſea to ſea, that the increaſe, going northwards, was but 


from 60 to 61 toiſes each 1 as may be ſeen” in the 


large treatiſe publiſhed in a ſeparate volume, as a ſequel to 
the Memoirs of the Royal Academy of Sciences at Paris tor 
the year 1918. Theſe reaſons did not hinder Sir aa Mu- 


ton from petfiſting in his firſt opinion of the figure of the 


earth being flatted at the poles, us "appears in the 2d and 3d 
editions of his Principia, 1 TY in 1713 and 1726 And 
oh ; 1 


This opinion of M. Eiſenſchmid was afterwards confftmd- 


FY 


* 
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it is very ſurpriſing, that by this very figure of the earth he de- 
monſtrates 2 motion it has, to explain in the Copernicay 
ſyſtem the preceſſion of the equitioxes, or the apparent motion 
of the fixt ſtars in longitude. Sir Maar finds the inequality of 
the degrees on the meridian, in ſo {mall an extent as that of 
France, not ſenfible enough to be poſſibly determin'd by imme- 
diate obſervations; and be 5s of opimon, that we ought mote 
to rely on the obſervations of the ſimple pendulam, and on the 
other principles which he has built upon, to conclude the earth 
flarted at the poles, e (NM e; 
In 220 M. Mairan attempied to reconcile the two different 
hypotheſes of Sir ſaac Newton and M. Caſſini, by imagining 
that the 'carth, at its creation, being without motion was of a 
much more oblong figure than that which hn thinks it hay 
ut preſent : So that it might have been reduced to that which it 


[ now has, by the diurnal motion on its axis, Cc, But Dr. De. 
| ſaguliers, who 1s of Sir J/aac Neuton's opinion, has made 
SZ appear in. Phil. Tranſ, N* 388; that M. Aſai ran ſuppoſition 
= is contrary to the laws of motion; and he bas moreover pro- 
| pos d ſeveral confiderable doubts on the obſervations and yp 
= fitions made uſe of by M. Caſſini in bis determination of the 
= | earth's Ggure in 1718. Lhd. 3% 2 EL AFG 
= As ſoon as the meridian of Paris had been extended ſrom 
\ one ſea to the other 5 and M. Cafſini had thence deduced: à con- 
firmation of the ſyſtem ef the earth's being longer at the polex; 
M. de Li deviſed a new method of deciding the queition, bl 
the obfervation of the degrees cf the parallel, compared wit 
thoſe of the meridiap © 2002 247 11255320 410 2 


- 
* 
- 


M For that purpoſe be conſider d, that as the degrees of the 
| meridian and thoſe of the parallel, at the ſame elevation of the 
WM pole, bad different relations, according to the different figures 
= gſcrib'd to the earth 4 nothing more was requiſite for conc! uding 
| which hypotheſis was the true one, han to determine this rela- 

| | { 


\ 1 gion by immediate obſer vat ion. W Mat Ami 
- Having ſuppoſed that there had been obſerved an the parallel 
= pf Paris, 1 1pace neerly of the ſame magnitude with that op 
| the meridian; thar is, of about 13 degrees; fince that on the 
meridian is about 8 degrees and i M. de Li found by an 


= exact calculation, that according to the figure M. Caffins bas 
I given to the earth, this ſpace oyght to contain 13 mioures and 
1 of te parelſe] more than in the hy potheſis of the cutthꝭ be- 
ng ſphencal 7 Which appeared to him confiderable enough to, 

ole 46 Cetebe fed. Jeg dye _byporheſis, 1 0 
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ſtronger | reaſan, between: the hypotheſis of Sir a 5 
M. Caſſini; ſince the difference ought to be ſlill more con- 
rable than that n ſpeciſed-. 1 to ot org St rrpofint 

M. de Life concluded. at leaft, that independent of the figure 

of the whole-carth, which could not he determin d by the tale 

obſervations made in France wit haut making ſuppoſitiona, and 
admitting pr inc iples which. are ſtill liable to be conte ſted git 
would be of great conſequence towards conſtructing exact, maps 
of the kingdom, to. aſcertain this relation by obſcryatians, which 
eomſiſted only in forming. triangles along the parallel ef Paris, 
and obſer ing at the two ends the difference, of the meridians, 
by the moſt exact methods, er eee 

The difference, he has now mention d, ſeem' d to him to ba 

ſo conſiderable, that he was in hopes of being able to determine 

it by means only of 2 places within ſight of each other, and 
ſituate to the caſt and weſt;; provided, their difference of longin 
tude were accurately obſery'd, independently. of 'aſtronomuca 

obſetvat ions, by means of lighted fires ; after the manger t 

M. Picart put in practice in Denmark, for determining the di 

ference of longitude: of the aſtronomical tower at Copenhagen 

and Uraniburg. in the iſie of Hen. With this intent, in 

April 1120, M. de Liſie vent ſome diſtance ſrom Paris ſonth- 

wards, to the places he! judged propereſt tor his purpuſe: But 

his defign was not then execured, for want of aſſiſtance, ang for 

ather,reaſong, he omite to mention. n 

Since that time M,. de Lie ſaw. with pleaſure, that 

8. Poleni had hit upon the lame thought with him ; 48 may be, 

ſeen in bis letter to the Abbe Grandi, dated; November 1723. 

The deciſiun of this famous queſtion of the carth's figure nd 

ſtopped here 3 when. in 1933, the miniſter, of, France; havi 

thought it neceſſary to conſtruct an exact map of the oh 
kingdom; and be ing informed that the work could not be bett 
carried an than by the aſtronomers. of | the Royal Aadem « 

Sciences, applied to M. Caſſins on that head; who was of,, opt», 

niom, that in order to execute it with the utmoſt exactneſa, 

lame method ought to be made uſe of as for the meridian; by, 
taking thro' the whole extent of the kingdom, \ triangles links 
together, by means of objects ſeen —— one fram ano: 
ther, Er. This project of making a map of France by fuch. 
triangles had been already offer'd to. M. Colbert by M. Picart 
in 168, but was not then executed. However M. Gafſins pro- 
pos d, that theſe triangles {hould be begun in a direction per- 

pradigular to the meridian, io onder to reader theſe e 

ain. 
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of ſervice towards the deciſion of the carth's , purſuant to 
the method ſpoken of above; And M. C2//ini, having in perſon 
undertaken theſe operations, and carried them that ſame year, 
vis. 1733, from Paris to St. Malo, whe longitude from Pa- 
ris M. Picart had obſerwd in 16813 the relations of the de- 
grees on the meridian and parallel were found ro be ſuch as were 
requir'd in the hypotheſis of the earth lengthen'd at the poles, 
— even more lengthen d than Caſini had determin'd in 1918 ; 
Por, inſtead of the diminution of à ſixtieth part for each de- 
of the parallel, which M. de Lie had found according to 
earth's figure,” as determin'd by Caſini in 1518, this latter 
deduced from his operations in 1733, a diminution of the 36th 
part of cach degree, 1 W. 
True it is, that M. Caſini, in the account he gave of this 
determination at a publick meeting of the Royal Academy at 
Paris Nov. 14.1933; does not give it as entirely ſure ; becauſe 
the longitade of Sr, Malo, with regard to Haris, was collected 
bat from one obſervation only of Jupiter's firſt ſatellite, wheres 
in (here may poſſibly be ſome error: But at leaſt M. Caſſini 
ſeems certain, that there is a very confiderable diminution in the 
degrees of the parallel of Paris; which confirms his opinion 
of the carth's be ing longeſt at the poles; This we are likely to 
Hase a better certitude of hereaſter, fince this admea ſurement 
of the parallel of Paris is cartying on in France by M. Cofſi 
ni's ſons, M. Mi raldi's nephew, and ſeveral other young ma- 
thematicians, inſtrutted by M. Caſſini in this fort of work. 
- It has been already ſaid, that all theſe operations performed 
in France; lor the figure and magnitude of the earth, could not 
ſerve to determine the earth's figure out of France, without the 
aſſiſtance of certain hypotheſes 3 unleſs the lame. thing were 
undertaken” and carried on in the other regions of the earth, 
more ſouthern and northern than France. It is upon this confi- 
deration, that the Royal Arademy of Sciences took up the re · 
ſolution of {ending ſome aſtronomerꝭ to make the like obſerva- 
tions as neur the equatoriand” the poles as pſſible; which. are 
the places here the difference of the degrees on the meridian 
ought to be the gtrateſt, according to the different Hypotheſes. 
In April 35. three mathematicians and aſtronomers of the 
Academy, viz. M. Godin, Bougher, and De la Condamine ſet 
out ſrom France for the province of Qyiſo, the moſt northern 
part of Hrru in America; in order to obſerve, juſt under the 
equinoſtial line, the magnitude of ſome degrees 50 the meridias 
renne ee, e e e 
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As to the other mathematicians and aſtronomers of the ſame 
Academy, viz. M. de. Maupertuss, Camus, Clairaut the younger, 
and Mannier, the younger, who have been ſent to the north, 
they departed from Francs in e with M. Celſius, 
eſſor of aſtronomy at Upſal,* who accompanied them as far 

as the bottom of the gulph.,of Bothnia in Sweden; where they 
might meaſure about a degree on the meridian at its croſſing the 
polar circle: But as by the laſt accounts M. De Li had of 


them, they had not finiſh'd their operations; it is not her 


known whether the magnitude of the degree meaſur'd by them, 
favours the opinion of M. Caſſini, or that of Sir [/aac Newton: 
All we know is, that they have found the length of the ſimple 
r favourable to the latter, that is, longer under the po- 

r circle than farther ſouth. M. De la Croyere had already 
found the ſame thing : For, being at Archangel in 1728, he 
there obſerved, in the exacteſt manner he poſſibly could, the 
length of the fimple pendulum, which he found to be 2&$ of a 
line longer than at Paris. 

We are likewiſe informed by the other Aſtronomers to 
Peru, that in their way towards the equator, being at Se. Do- 
mingo, in Lat. 18 degrees, 3) minutes, they there found the 

ndulum ſwinging ſeconds to be about 2 lines ſhorter than at 
Parks. Thus, all we hitherto know from thoſe Gentleman, on 
their expeditions to the north and to the line, confirms the opi- 
nion of 7 Newton, and his adherents: And yet M. Mas- 
ran pretends, that this ſhortning of the pendulum in drawing 
nearer the equator, is in one ſeaſe entirely independent of the 
earth's figure, | 85 

Thus it appears ſrom the foregoing account, that the queſtion 
concerning the earth's figure is not yet decided: Nay, it is not 
impoſfible, that after finiſhing all the obſervations which are 
actually making, new difficulties may ariſe, and ne object ions 
be ſtarted, that may prevent its being entirely decided. How 
ever all this work cannot fail throwing a great deal of light on 
this important queſtion, and. procur ing conſide table advantages 
to geography, aſtronomy and natural philoſophy. | 

It is with this view, and particularly to render ſuch impor- 
tant ſervice to the geography of Naſſia, that M. De Lin 
thinks it neceſſaty to undertyke a work of that nature in Rua 
towards exccuting which, there are great advantages, Which 
other nations have not. One of the principal, is the great ex» 
teut of Ruſſia every way: For, were the meridian of the Tape» 
rial Obſervatory ot Perersburgh to be determined, it yt 

carric 
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carried to betwecn 23 and 23 degrees 5 which is a fourth park of 
the diſtance from * pole to the equator. The meridians of 
* Moſco and Al racan are not of leſs extent; and conſequently, 
by the admeaſurement of ſome one of theſe meridians, might 
be determined more exactly, than could have hitherto been 
Gon, the inequality that fubſiſts between the degrees of the 
meridian. | 4 | | 

This is what the Great (Ani wiſh'd for; when, aſict hav- 
ing in 1701, determio'd this inequality by the extent of 5 de- 
rees oblerv'd in France, as ment ion d above, he ſays, that this 
might be veriſied by menſurations of greater extent, if the 
other princes of the earth did contribute as much as the K ing of 
France towards the perfecting of ſciences. 

la the great extent, which might be giren to the meridian of 
- Patersburgh, as atorelaid, there would be the advantage of 

knowing, by 22 linkt together, or uninterrupted, the 
magnitude of degrees equal to thoſe which have been 

meaſur d in France; and to that which the French aſtronomers 
 bave meaſur'd in Sweden; and not only all the degrees between 
the two, which the French aſtronomers have not had in their 
power to obſerve, but allo ſome degrees farther northward than 
that meaſur'd by them in Sweden. 

As the exigencies of geography require the triangles, taken 
for the determination of the meridian, to be continu'd on every 
ſide, and principally in directions perpendicular to the meridian, 
or according to the parallels: With what great exaAneſs may 
we not then determine the proportion of the degrees on the pa- 
ralle ls to thoſe on the meridian, by means of the vaſt extent of 
the Ruſlan empire; which on its weſtern fide extending as far 
as all the dominions of Europe from the moſt northern to the 
molt ſouthern, has no other bounds to the caſt than the eaſt 
itſelf, ſo to ſpeak ; ſeeing its extent that way contains near balf 
the earth 

Another great advantage to be obtain'd by the work M. Ze 
Li now propoſes to be made in Ruſſip is, that coming after 
others, the benefit of all their knowledge and experience in the 
like kind of admeaſurements will be reaped : Whence one may 
expett to ſucceed, and execute it better than could have bern 
done elſewhere, by applying timely remedies againſt the diff 
cultics that occurr'd in other places, 

Theſe tions are to be founded on a baſis of the greateſt 
length ble 3 which muſt be actually mea ſur' d, with 

the greateſt exactneſs that may be; as it is to ſet ye ag a founds- 
50 
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tidn to the admeaſurement” of all; the triangles : And in this 
point too there is @ very preat cottyenjevey near Perersburg, ſee - 
ing on the ice there may be megſured out a ba ſis, greater than has 
been hitherto taken; nat ly from the coaſt of Ingria about 
Pererhoff to the al of Finland towards Syſterbeck, There 
is no leis than 2o. werſts diſtance-, between theſe 2 extremities 3 
and this great diſtance may be meaſur'd very exactly, this year 
eſpecially vig. 173), that thę es is very even: Moreover, as 
this bafis is ſituate between the iſe" of Cyonſtad and Peters: 
burg b, in a direction nearly petpendicolar to the diſtance from 
Petersburg to Cronſtad ; there can be no better method for in- 
ferripg thence, by exact obſet vation of the angles taken at the 
extremities of this baſis, the diſtance from the centre of the 


 Inpet ial Obſervatory to the ſteeple of the New; Church of 


Cronſtad; which 2 objects are ſeen reciprocally from each other, 
and are not cſs than 30 werſts aſunder: And this diſtance once 
known. exactly wit ſerve as a foundation for all the triangles 
that arc to he taken; of which each of the fides may have not 
leis. than from 3o to 40 werſts, according as objects ſhall be 
found advantageouſly fituated for that purpoſe, - There is the 
mountain of Donderbhof to begin with, which, with the Inpe⸗ 
rial Obſervatory, and the ſteeple of Cronſtad Church, forms 
one of A convenient triangles imaginable for the ſubject 
opoſed. | | | 

” taking obſervations at theſe 3 places may be ſeen, if othe 
of the ame advantageous ſituation can be diſcover d: But when 
no remarkable objects are found of the ſituation arid diſtance 
ſought. ſor, they muſt be erected on purpoſe, in the ſame man- 
ner as was of neceſſity done in other countries, And this may 
be dove, in Ruſſia with more caſe ; ſince, in places where the 
r the ſight, ſmall towers may be rais d, at very 
ittle expence, out of theſe fame woods, with Ggnals placed ou 
them, which may be ſeen as far as is required.” In apen places, 
ee wood is not ſo common, ſignals alone, with - 
but towers, w ill ſuffice. | is eld 

The, moſt neceſſary inſtruments for executing this undertak- 
ing, are, beſides the ordioaty aſtronomical inſtfuments, a com- 
ton quadrant of between 2 and z fuot radius, for obſerving the 
angles of the triangles that ſhall be taken; god a portion of 4 
circle of the greateſt radius that can be convetiiently bad, for 
obſerving the arches of the heayens correſponding With the diſ- 


tances meaſut d ou the cart. 
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The quadrant ought not to have a fadius of more than be- 
tween 2 and 3 ſoot: For, if it be bigger, it cannot for the moſt 
part be made uſe of in ſteeples and other places of conſiderable 

ight, where it is requiſite to obſerve : But alſo if it he leſs 
than 2 foot, it will not give the quantity of the angles with ſuf- 
ficient exaCinels. 

As to the other inſtrument for obſerving the arches of the 
heavens, its radius ought not to be leſs 4 0 1 to Is foot; 
but it is not nece ſſary that it ſhould conta in a large portion of a 


circle : It is only requifite to have this portion ſome what larger 


than the arch of the heavens intended to be meaſur d. Thus, 
as. the. meridians, which may be traced in Ruſſ's, can be ex- 
tended but between 22 and 23 degrees, as already mention'd, it 
will ſuffice, that the inſtrument employ'd therein be a portion 
of a circle of zo degrees, 

M. Picart, tor his firſt penn, got an arch of a circle 


made of 18 degrees and of 19 foot radius, with which he 


thought bimſelf ſure within 2 or 3 ſeconds ; And no other in- 
Reument was made uſe of in the chief obſervations for the me- 
ridian of Paris. The aſtronomers who are gone to America, 
carried with them an inſtrument of 12 foot radius, and of a 
portion of a circle of zo degrees, But thoſe come to Sweden, 
contented themſelves with a portion of a circle of ; degrees a 
, and 9 foot radius: But this inſtrument made by Mr, George 
Graham, a very able mechanic in London, is by its conſtruction 
ſo exact, that the aſtronomers who have ud it, th ink them- 
felves ſure to z ſeconds, The one for the obſervations in Ruſſa 
ſhould be made by the ſame artiſt, and of the ſame con- 
ſtroction. ts ee 

It is with ſuch an inſtrument that Mr. * a celebrated 
EngliÞ aftronomer, has diſcover'd in the meridian altitudes of 
Jome Rat ſtars, certain. conſtant and annual variations, which 
do not proceed either from the variation of the reftactions, or 
from the parallax of theſe ſtars; or in fine, from any nutation 
or wavering of the earth's axis; but which he accounts for by 
the-ſurceffive motion of light. | we 

Whatever be the cauſe of theſe variations, (which cauſe, 
as well as its effect are not bitherto, perhaps, entirely cleard 
-up) as they may poſſibly happen in the ſpace of time requi- 
die to be ſpent in making the obſervations for the tneridian, 
or in paſſing from one end of the meridian to the other; it is 
necefilary with the fame inſtrument, or ſuch another that 
is of pretty neat the ſame enactneſe, to examine the varis- 
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tions of the ſtars made uſe of, Wherefore it would be of 
conſiderable advantage, not only for the obſervations of the 
admeaſurement of the earth, but alſo for all the other prinei- 
pal reſearches in aſtronomy to have orders given for procu- 
ring two mural quadrants of Mr. Graham's making, and of 
the ſame conſtruction, as has been alrealy ſpecified ; for 
which there are already walls raiſed at the Inperial obſerva-, 
zory, in the plane of the meridian. | ty 

Wich theſe two quadrants, which might be of ſeven foor 
radius, and the moveable teleſcope 9 or 16 foot long, obſerva- 
tions of the utmoſt accuracy might be made, ſuch as the pre- 
ſent ſtate of aſtronomy requires. | 

Befides theſe inſtruments now mentioned, which are ab- 
ſolutely neceſſary to a ſolid eſtabliſhment of aſtronomy and 
geography in Ruſſia, there are (till ſome other ſmaller inſtru- 
ments, that may be of confiderable uſe in the operation pro- 
poſed, or that may ſerve to make other curious and uſeful 
obſeryations at the ſame time, that thoſe for the admeaſure- 
ment of the earth are making. | 

When the fides of the triangles, taken for er the 
earth, terminate at very elevated places, as on the tops of the 
higheſt mountains, it is neceflary to reduce theſe triangles to 
what they would be, had they been obſery'd in horizontal 
planes ſituate upon a level with the ſea, For this purpoſe 
muſt be known the height of the mountains above the 
level of the ſea, which cannot always be determined geo- 
metrically, or would at leaſt be too tedious to perform : 
Wherefore, in the meridian of Paris, which croſ#'d very 
high mountains, M. Caſſini was of opinion, that he oughe 
to fix their height by a ſhorter method, which is that 
of the height of the ſimple barometer, obſerv'd on the top of 
each mountain, and compar'd with that obſerv'd at the 
ſame time in another place, whoſe ele ration above the level 
of the ſea was known. But as that method ſuppoſes the 
knowledge of the proportion, which the different 1 of 
the mercury, keep with the different. heights to which the 
barometer is carried ; and as natural 1 are not hi- 
therto entirely agreed on this head, for want of obſervations 
of ſufficient accuracy: Hence it happened, that Dr. - 


guliors, making appear that M. Caſſini has not made uſe 


of the moſt exact proportion, found reaſons for correcting, or 
at leaſt for doubting of ſome of Caſſini s calculations. Thus 
it muſk be by the aſſiſtance of new experiments, better cir- 
cumſtantiated than thoſe hitherto hee; and purſuant to 

' Qozs theory 
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theory entirely be er theſe - experiments, that this 
methad- may be employ'd with certainty, tor determining the 
height of mountains by the barometer, and reducing*the an- 
gles obſerv'd from the tops of theſe high places, to what they 
would be, if they had been 1obſerv'd on a plane horizontal 
with the level of the ſea: Now theſe new obſervations may 
be made on the way in tracing the meridian 5 and for that 
purpoſe M. de LI begun to conſtruct compound barome- 
ters, which, by the peculiar nicety of their make, will ſerve 
with accuracy to obſerve the quantity of the mercary's fall, 
at the different elevations, to which they ſhall be carried, 
in order to fix with greater certainty the proportion of that 
ſall: And in che conſtruction and uſe of theſe inſtruments 
he propoſes to provide againſt the effects of heat; which, as 
it is different in the different times and places: of making 
thele cxperimen's, may poſſibly produce apparent variations, 
of which it is neceſſary to keep an account. 
There is ſtill another method of -determining the elevation 
above the level of the ſea of all the points, in which the 
triangles terminate, that are made for the admeaſurement of 
the carth: And this may be done by beginning theſe opera- 
tions near the ſca, and actually meaſurmg how many toiſes 
and feet the planes of the firſt ſtations are n above 
the level of the ſca: For, if the angles of the apparent ele- 
vation of the ſecond ſtations, ſeen Tom the firit, be after- 
wards obſcrv'd, it will be an eaſy matter, from the knowy di⸗ 
ſtances, to reduce the true elevations of the latter above the 
former; and conſequently above the level of the ſea, making 
proper allowances in the calculations for the difference of the 
gpparent level from the true one : lu this method nothing is 
0 de apprebended but the variation of refractions; but for 
this a remedy may be found, for the moſt part, by 3 
upon ones ſteps, that is, by reciprocally obſerving the f 
ſtations ſect: from the ſecond : For, if it be ſound, that as 
much a the ſecond ſtation appears elevated above the firſt; 
ſa much the firſt: is depreſſed below the ſecond, except the 
ſmall. difference which muſt ariſe according to the given di- 
ſtance, it will be a proof that the reſraction has been of no 
ln ucb An . » ” <0) ;. bd 
The abſeeyations and determinations of the true — 
all-the placrs, which ate to be viſited, will not be the lea 
laborious of thoſe: that are to be made in theſe'journies ; but 
their uſefulneſs. will be 2 ſufficient recompence for the trou- 


leg fioce- they will afford de the means of 3 
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triangles ; which being compar'd with the h of the courſe 
of the vet, may give us room to judge of their 'rapidity, 
of the eaſe or difficulty of their communitations, He 


The other confiderable obſervations and experiments to be | 


made in the journies, undertaken for fuch enquiries, are the 
obſervations of the magnetic needle, both as to its dip au 
riation: But chiefly the obſervations of the length of the 
fimple pendulam ; which at preſent is become  requitite- to 
be obſerv'd with as much ens 
poſſible. | 1014 eh 44 
All the operations and obſervations here propos d, however 
arduous and difficult they may prove, have no other end than 
the benefit of geography: thoſe who are to have the N 
ment of this enterprize muſt be attended by ſeveral fur- 
veyors and other mathematicians of Ruſſia, who are to be 
inſtructed on the road, and employ'd at the ſame time in 
leſſer operations with ſmaller —— : By which means 
the maps of the countries, taken in by theſe great triangles, 
may be verified, And thus according as this work advances, 
the finiſhing ſtroke may be given to the maps of Ruſſia// 


The oftial Menſuration of thi Baſis, propoſed in „ te 
ceding Diſſertation : by the ſame. 71 Tran. N*. 443. 


De L'1/e actually undertook to meaſure the - baſis 

# mentioned above, and he had the good fortune to 
meaſare it exactly on the ice, by taking the ee diſtance 
between the caſtle at Peter hoff, and the caſtle of Doubki, 
fituate oppoſite to it an the Finland coaſt. He ſound the 
diſtance between the oppoſite walls of theſe caſtles 54, 230 


ſect. Engliſh. This baſis being much greater than any of 


thoſe bitherto employ'd for this purpoſe, gives toom to'expet} 
great exatneſs in the whole work, when it ſhall be carried 
on in the ſame manner: It will at the ſame time ſerve to 
me a very exact map of the bottom of the gulph of Fin. 


Iris for! the fame purpoſe, and for better ordering the 
charts of the coaſts of the Baltic, that he imended (as {gon 
4s his project ſhall be approved in its full extent) to begin 


Mia, to the iſlands of Dag ho, Ocſel, &c. And to the end 'thay 


the charts. of the places taken in by theſe triangles might by 
Ve nar won't F | 1 . gle - 6n1/hed 
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the chief unevennefies of the ground traveri d by theſe great 


neſs and in as many places as 


to meaſure his triangles along the coaſts of Tngria and Laus. 
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Gniſhed at the ſame time, he defign'd to take with him all 
the charts of theſe parts, which could be had, in arder to 


verify and correſt them in his way. 

He likewiſe interded to publiſh, as ſoon as poſſible, all 
the operations and obſervations he ſhould make in his ex- 
pedition; that thus, early benefit might be reap'd from 
them; and that the publick at the ſame time the charts come 
out, might be acquainted with the foundation on which th 
are conſtructed. What retarded the publication of the 
whole detail of his operations in taking the baſis, that is, of 
the precautions he uſed in aſcertaining it, was bis employiog 
Engliſh feet in meaſuring, which he had a mind to reduce 
fot be 5 mcaſure; but as it was requiſite to conſult 
the original ſtaodards on this head, which he bad not hitherto 
been able to procure, he was for theſe reaſons obliged to de- 
lay the 3 of theſe firlt obſervations. 

Obſervalions of two Parbelia, or mock-ſuns, ſeen December 

30. 19353 as alſo of an Aurora Borealis, December 11, 

2735. "by Mr, Timothy Neve. Phil. Tranſ. Ne - 445. 
P- 52. s 


O N Tueſday the goth of December, 1535. betwixt Cheri 


ry Orton and Altalton in the county of Huntingdon, 
he obſerved two parhelia ; the firſt of which ſhone ſo bright, 
that at firſt he took ir -for the real ſun ; till looking a little 


farther on bis left hand, he faw the true ſan, much the bright- 


eſt, in the middle, and a mock-ſun on each fide, in à line 
exactly parallel to the horizon, He gueſe d their diſtance to 
be about 40 diameters of the ſun, or as they uſually ap- 


ar 23 degrees. That on the left hand of the ſun, whed 
P. ſaw it firſt, was ſmall and faint ; but in about two minutes 


time it became as large and 8 1 as the other, and ap: 


cared at once like two white lucid ſpots on each fide of t 
Fas, eaſt and weſt, ſeemingly as big, but not ſo well defined; 
Jn about three minutes they loſt both their colour and form, 
and pus on thoſe of the rainbow ; the red and yellow in both 
were very beautiful and ſtrong next the ſan, the other co- 
Jours fainter, They became as two parts of an arch, or ſeg- 
ment of a circle, with the concave part towards the ſun, 
pay round at top, the light and colour ſtreaming downwards, 
and tending towards a point below; This continued for 
four or five minutes, when the colours gradually diſappear: 
Ing, they became, as before, lucid ſpots, without any diſtine- 
uo) | tion 
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tion of colours: They laſted a full hour ; ſametimes the one 
brighter, and ſometimes the other, probably according to the 
variation of the clouds and air. When Mr., Neve firſt ſaw 
it, it was exactly a quarter after 11. There had been a froſſ 
in the morning, which went away pretty ſoon with a thick 
miſt ;-and between 10 and 11 o'clock it clear d up, leaving 


only 2 bazineſs in the air behind it: The weather quite galm, 
wind, as he thought, at N. W. | 

Theſe par belia are commonly ſeen with a circle or halo 
round the ſun, concentrical to it, and paſſing thro” the di 
of the ſpurious or mock-ſuns ; But there was not the le 
appearance of ſuch a circle here; it having only 2 tendency 
towards one, when it was ſcen with rhe rainbow colours, 

The other phenomenon was that pretty common one of the 
Aurora borealis ; of which tho” there are ſo many exact and 
curious accounts in the Philoſophical Tran/aFions z yet Mr. 
Neve does not remember any one in the manner be ſaw 
this of the 11th of December 1733. | 

A little after 5 o'clock, he brd the northern hemi- 

here to be obſcur'd by a duſky red vapour; in which, by 

grees there appear'd ſevetal very ſmall black clouds near 
the horizon. He thought it ſeem'd to be a preparation for 
thoſe lights, which were afterwards ſeen ; te rſt cruption 
of which was within a quarter of an hour, full caſt from be- 
hind one of the ſmall dark clouds, and ſoon after ſeveral others 
full north: Theſe ſtreams of light were of the ſame duſky 
red colour with the vapour, they firſt appear d and yanilh'd 
inſtantly, He obſerv'd eight or ten of theſe at once, about 
the breadth of the rainbow, of different heights, ſeveral 
degrees above the horizon, and they look'd like ſo many red 
villars in the air; and no ſooner did they diſappear, thao 
cthers ſhew'd themſelves in different places: In about half 
an hour, this colour of the vapour gradually changed itlelf- 
towards the uſual white, and ſpread itſelf moch wider and 
higher; and after that, appear d as uſual, | 


Obſervations of two Parhelia ſeen at Wittemberg in Saxony 
on Dec. 31, 1735, O. 8. by M. Weidler. Phil. Tran. 
N 445. P. 34. . 

DEC t, 1735. O. 8. a little after 10 in the morning, a 

friend told M. Weider, that ſeveral ſuns were to be een 

in the heavens : Upon this the latter went directly into the gar- 
den adjoining to his houſe, and he immediately aw, near Hs 
| | * — 
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ſim ${Big-15; Plate IX) on his left or weltern fide, the fol. 
ing patticulats gj namely the parhe lion B, as big as the true 
an. This mochſun une amidſt ſinall, round, white: Flouds, 
ſexſthick aod- cloſe to one another: I be part of the parbelioh, 
whithaced the welt;/ was pot round, but broken, having about 
Schird part of; its, circumference open, and ſhooting vut the 
long bright ſtream or tail BH: To'this ſtream, both above and 
below, adber'd another ſtream F G, ſomewhat inc urv ated, with 
in burns turned from the Tun: weltwards : The middle of thi 
mock ſua ſhone with ſo gieat a light, that the naked cye could 
not bear it; avherefore, he view d it attent ĩve ly thro! 2 glaſs 
darken'd with the ſmoke of a wax-candle : The light of the 
pache lion B appear d much weaker, than that of the true ſun; 
ien circumſerence, which faced the ſyn, was ted; in like manner 
that part of the ſtream FG, which was towards the ſun, was 
purple. Within the ted border appear'd the ather colours of 
the rainbow, as yellow, green and azure: And the ſtream BH 
was likewiie embelliſh'd with red and yellow, Both edges of 
this were reddiſh; and its middle yellowiſh. The fun 8 was 
degrees and 4 above the horizon ; and its image B was near 
the ſame altitude: For, be then found it to be 14 degrees. He 
meatur'd- the diſtance ftom 8 to B, more than once, and he 
found it to be 20 degrees, > The arch E G was near 6 degrees 
in length. Moſt of the ſouth part of the hemiſphere was over- 
_ caſt: with white cloude, interſperſed here and there with fome 
darker ones: There wette ſome thin clouds before the true ſun, 
thro which his rays eaſily paſſed: When thicker. clouds ſur- 
rounded 2 brightneſs of the parbclion was leſſen d: 
The parhe lion was now and then hid by dark clouds, The thin 
white clouds, with which the northern part of the ſky was over- 
caſt, reach'd up to the zenith. Soon after his firſt oblerving 


the parhelion B, as he look'd up to the zenith, he law the beau- 


tiſul rainbow CDR parallel to the borizon, with its borns 


turned to the north: It had the uſual colours of the rainbow, 


all very diſtinct 3 the purple was on the (ide facing the ſun; 


nen to it was the yellow, then the green, and laſt, azun. 


A line, dran ſrom the ſun's centre to the middle D of the ii 
tended to the zenith, and was a portion of that vertical circle, 
in which the ſun then was. The point D was 61 degrees dul- 
at from the Horizon ; wherefore, the diameter of the rainbow 
was 58 degrees : However, there was but part of the rainbow 
CDE ſeen; the ends of which, were ſometimes but 38. degrees 


from each other : For, more or le of it appear d at diſferett 
_ | times; 
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times ; but ſcarcely above a fourth part of iss cirenmference at 
time, It was ſometimes ſren among ſmall white clouds, 
which were about the zenith, and ſomerimes ina clear ſky, It 
laſted till the fan and moſt part of the ſky was overcaſt by 
thick clouds. The thickneſs of the rainbow CK, as well as 
M. Weidler could eſtimate by the naked eye, was one degree of 
a-great circle, . | RR - oy 
But as the neighbouring, houſes hinder'd his having a free 
ſpect eaſtwards from hi garden, he went to another £ 
whence be had a full view of the hemiſphere :» Aud having 
teach d thither a little before 11, he immediately ſuw another 
pathelion A to the eaſt, 20 degrees from the ſun, as the fore» 
going was, and elevated 15 degrees above the horizon.” This 
mock · ſun was not inferior to other B in brightneſs ; For, 
the naked eye could no more bear it than that ; its light was 
white, its figure round, and its fize equal to that of the ſun 8. 
This parbelion A ſhot out the ſtream IL, which was xecti linear, 
white and reſplendent, 8 degrees in length; and 'as far as he 
could diſcover, void of colours: For, it appeat d among fmall, 
white, broken, clouds; and "laſted "ela, « 1 longer than the 
former, without changing its figure, Upon the ſun's being hid 
by thick clouds about half an hour after 11, both theſe mock- 
ſuns diſappear'd ; but became viſible again, upon the ſun's 
ſnining brighr, Wy IRR 4 | 
The whole of the phenomena, obſerv'd in theſe parkelia, 
amounts to this ; that the true fun 8 was accompanied by 3 
parheJia : both 20 degrees diſtant from the fun, ane on each 
fide ; and having nearly the ſame altitude with the ſun from 
the horizon. Above the parhelia, port of a rambo ſurrounded 
the zenith ʒ ape each of the parhclia ſent forth a bright lumi - 
nous ſtream or tail; one rettilmear and white, the other lome- 
what incurvated and colour'd;” Moreover, from the weſtern 
parhelion, a ſtream paraliel to the horizon, and fomewhat 
phie, extended irfelf on the fide oppoſite o the ſun ; and 


this ſerne laſted for the 2 hours of 10 and 11 beſore noon, til 


thick clouds put en end to it, There wis nu-appearance of an 
entire cron, ſuch as oſually sccompanies parhe ſia, and encir- 
cles the fon; tho” M. Weidler ohlerved the tract af the y 


near the ſun, both with the naked eye and thro' glafles, © 
As to the ſtate of the heavens on the 3 1. of Derrmber, when 
the parhelia were obſerv'd': Early in the morning a thick fog 
e the horizon t A baut Oelek this ſog cangenied into 


{nll drops of rain, which fell ſlowly Son after, the vapours 
Vor. 8 . | * we te 
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were collefted into thin clouds, particularly in that part about 
the ſun; Then the ſky became clear about che bort „ and 
| * 2 gentle wind a Jittle'to the fourh of the call; 
Aſter nooo, clouds gather'd to the weſt: About zo minutes 
alter twelve, the whole hemiſphere was overcaſt * in the 
*Evebing i became clear and ſerene on all fides, On the follow- 
30g days, from the 1ſt to the 6th of Zanuary, the ſky was con- 
tant cloud , or dark and the 7 dom feenthro” the breaks 
f-rhe clouds, On the 9th, the weather clear'd up, which 
led z days. On. the toth, the whole hemiſphere was over. 
eat with clouds; and therefore this appearance of parhelia has 
ot beep attended with any uncommon weather, | 
The 9 having ſent M. Weider an account of Mr, 
eve's obſervation of the mock-ſung, Teen by him in England, 
ich ſeem to agree ig ſo many circumftances with thoſe ſeen 
| by the other ig Germany ; N. Weidler in his anſwer faith; 
That it ſeems to bim very worthy of remark, that parhelia, 
% very much alike, ſhould appear two ſubſequent days in 
s 70 7 ſo, diſtant from esch other ; which indicates 4 fimilar 
tate of the air, or atmoſphere in both,” This extraordinary 
Incident put M. Weider upon writing an ella on the caule'of 
rhelia : And according! PR a ſmall pamphlet 
in quarts, intitul'd . id. Weilllers commentatio de parbe- 
tis, Menſe januar i Anno, 1736, Pope Petroburgun Angle, 
& Vitemnbutte Sixonun Li Accedit de rubore cli 1gneo 
menle Decembrs Anno 1737 obſervato coroliariuni, Vitember 
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gi, , in quarts, 
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An Obſervation of thyte Mock-ſans ſeen in London, Septem- 
ber 4 7575 Me Folkes. PLA, Trani. N“ 4.45. p. 59 
* PT. 17,1736, 4 Jutle after, 7 o'clock in the morning as 
3% Mr... Folkes, was reading in a room that looks towards the 
north-calt be accidentally took notice of an, odd ſtream of co- 
pur d, light; ſhooting | upwards. from. the ſun, as be then 
thought, . wbich. ſhone thro” a thin wateriſh cloud ; But recol- 
Je&ing that the appearance was ſeveral degrees. more northerly 
than; the ſun's true. place at that time, he immediately went t» 
the. window, and. tound what he had taken for the fan was a 
parhelion, {hooting-out a ſhure horizontal ſtream or tail towards 
dhe wür ; che ſun itſe lf ſhining pretty bright and clear at the 
ame time. He. alſ{-obf{cry'd that the ſtream he had at firſt ſcen 
wat part of, an. arch concemric to the ſun, and pa ſſing thro” the 
parhelion: This arch was for a good way tolerably K, = 
| * tinge 
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wich the 
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7 | 
part decay; | | 
that raking the advantage of 2 place where's chimnev inter | 
cepted the true ſan, it caſt à very vitible Madow,” Id e 
mänder the white and luminous botisonral tail, bat proceeded 
from this pathelion was much longer than chat of the other, 
_54chipg at one time beyond” the outer of the two concentrig 
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tinged with red on the infide,(and\/a bloiſh white on dhe 
other. He then caſt his eye to the other fide the lun, where 


he. obſs ry'd a 2d parhelion, at the Tits diltance froth Mien 
4. the Touth, cho“ not yet fo” bright of the firſt.” He 
eing 


towar 
then, went up to. his leads, his, proſpect. being too confined 

low ; where ſoon after be was come, he found the pheno- 
menon to itnprove confiderably, the arch round the ſus forming 
itſelf into more than a ſemicircle, reaching almoſt to the Hör- 
zon northwards and with very little diſcoptindance beyond we 
ſecond parhelion towards the ſouth, He then began to pe 8 
ceire 2 3d parhelion, where the circle ſurrounding. the ſun, 
would have been cut by the vertical, paſſing through him; 
and in the ſame place bis circle ws togched by the "arch of 


where the 3d parhelion appear'd';- This was a deal 
fainter than the other two; and the laſt mentioned stan ex- 
tended but a little way: 80 as to be difficylt'to determine 
where its centre lay; this. steh was Weewile colour'd,. bur 


likewiſe began to {ce another circle, furrodnoding the fun at 
the diſtance of about 4 deprees, which appear'd to be aboyr 
twice the diſtance of the firſt ; and this likewiſe encreafi 


ts red on its convex part: He had me time before this 


whilſt he was conlidering it, became ttle leſt than Em- 


circle, being likewiſe tinged. with red like the other on the 
inner ſide, When this circle had thus pretty well formed 
itſelf, he alſo diſcover'd the arch of 'a ieh circle, touchii 

this, or rather confounding itſelf with it in irs bigheſt part, 
and ſurrounding, as it ſeem'd, the zenith. Of thjs falt er- 
cle he ſaw, when it was moſt compleat, better than alf, 
and it was much ſtronger. cplour'd than aoy..of..the' others, 


being of a bright red on d convex;; ang a good blue; gits 


concave part. In the, part where this circle © bleaded itſelf 
R. of thoſe that were'concentrie to the ſun, their 
common part was nearly white, and brighter than the veſt, tho 
hardly enough, to call ir a 4 ih parhetion.” An which appea- 
rances are tepreſented in Fig. 16. Plate IX. The principal 
mock-ſuns continu'd tolerably bright till near 8 opſbek, = 
ſouthern part of the phenomenon improving as rhe norche 
d; and the ſourheth parhetion was vnee ſo bright, 


| 


another, in ſome ſort confounding itſelf Wich it in che place 


300 _ MEMO1RS# te 
circles, The parhelia, thetufelyes, tho“ very Tuminous, were 
however never defin'd with Any exattneſs as to their diſks; 
but look'd as the ſug,,is, ſometimes ſeen thro* a thitiwhitiſh 
cloud; and they were ET. $ of 3 reddiſh colour In that 
fide next the true fun, About 8 the phenomenun was ſenfis 
bly deereas d, and had entirely diſappęar d by 20 minutes 
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A rupture of tht Team from um #5 ternul Conrufion - without 
any external Wouhd', by M. Cbeiſtianus Wolfs. Phil, 
Tran, N 445. p- 61.1 Tranſlated from ihe Latin. 


A labouring man coded his days by a tmclancholy 
accident, as 2 , ſtone falling down upon his 
lower belly, truck it {o,,rhar the place affeAcd came indeed 
0 views but without any external wound. The day fol- 
Iowiog about \nobn, the man, tho? pretty robuſt, contrary t 
all expectation, expired. I pon opening the abdomen, Wal 
was diſcorer d a large rupture in he i%m; ſo that it onh 
adhered behind to the other guts with its contents d 
charg'd-into the cavity of the abdomen. The liver was pale, 
quite void of its native colour; and even the Junps'them- 
elves had teceded ſtom theix natural ſtate, baving loſt the ir 
natural colour. From the livid pot on the abdottien, M. 
Walfius gather d, that the ſtone bad ſtruck with its Thatp end 
upon the belly, and, that the gut was burſt by too! great a 
tenſion, in the manner a7 .incuryated bodies are broken ib 
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their ſuperior convexity. ,;,, 1, SR ae, 
Some nerv ſlatical ede er Or, Deſüguliers. Phil 
ap ran. N“ 445 P. 62 % nne 


W HEN a long and heavy. body lying on the ground is to 
y be raid --up,4t,,0nc., end, (like 4 Jevcr of the 1d 
kind) while the other end kcep its II and becomes the 
centre of ite mot ion ; the prop made uſe of to be at 
any point in its Whole length, ſuſtains a certain preſſure from 
the beani. Now the Doctor's experiments ate to he, by a 
force drawing always in the direction of the prop, hät is the 
quantity of the pteſſute on the prop, according to the length 
of the prop, the angle it ſotms wick the beam, or with 
horiabn ; and che diſtance ſrum the centre of ſiotion of the 
beam at which, the prop is applied: For, when the prop 
Is taken uway; the force drawing in the dicecliou of the prop 
will keep the beam in quilibrio; and a force Ever” fo Il 
lupe tier to the friftion, added to the power, will make it ovot- 


poiſe 


c 
„ 
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paiſe the beam, and raiſe. it e but overcome the 
power and bring don the beam, "it it be bdded er app 10 
the beam. A uy : G ue un ab 12 M1712%2W0R 
Tho' in every caſe or enperiment we have this analogy 
wken from mechapical principles,"viz. char tb 
| Bed ris Ak PIN £2004 a un tx, Abl 
Intenſity of the power? bad bas 616 6125 y 1c 
Is to that of the weight: : 0 190 
As the diſtance of the line of direſtion of the weight: 
Is to the diſtance of the line of direction of the power. 
F144 | , NODS | £3. 


et to find thoſe diſtances nicely in the ſeveral applications 
of the prop, we muſt base retourſe to gcometrieal n- 
ſtructions and reaſonings. © With these anch the ic 
expreſſions of the Tame, the expetiments oa Agne, 
All the Doctor propoſes dow 1 t ſhe che expert 
by means of a Machine wHich he 'contrived-for the purpoſo, 
and got executed with great —2— in ornamenm, but 
wy where nicety in a mecbham emed en 
ery” hu N . oa 2 991 01 50100 1432 90 1180 
A Ih A machine, the iron bar, or patallelipiped vopreſent- 
ing, the heayy body, weighs 12 crachme, 14 Penny- weight, 
2 grains, or 6060 grains and its centre of geuvity iv at the 
1 of 20 jochęs and + from its centre of motion 


* 


The props be makes uſe” of are} the une offer, and the 


other ot ten inches: To overtome the ſrictioa, allo dur 


by certain rules in all cafes; be uſes nee bruſs: pull of 


three inches in diameter, whoſe pivots te but r parts 
an inch in diameter: So that the goth patr of the power, ad- 
ded to it, will, in all caſes, overcome the friction 


- 


G/e i. In which the, prop is perpendicular to the horizon, 


exemplified by two experiments. 
Es. 1. The prop is equal to five inches, and placed under 
2 point in the bar io inches diſtant from the centre of mo- 


tiov. Here the power 'afting in the direction of 2 


able to keep the” bar in that fttüstion, or the proſſure 


ſtained by the prop, will be found" 2% cunces, 2% Penny 


weight, 1 grains; an the friction 8 penny weipht, 15 
| grains, The foot of the prop is to be at eight inches and 
, from the centre of the MOH . 


Exp. 2, If the ſame prop of "five inches be placed under 


4 point io the bar at 30 inches from the centre of motion, 
the power or prefſure will be eight ounces" 12 penny weight. 
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13 grains ; and the friſtion equal to two, penny- weight, 
— The ſoot of the prop * be diftane from 4. = 


_ of motion 29 inches , parts. 


Caſe 2. ln which the n parpcedicular © the bar, ex- 
empli ified by three experiments. 

Exp. 1. Now let the prop (ſtill five inches long) be placed 
ſo as to be perpendicular to the bar in a point 12 inches di. 
ſtant from the centre of motion. Here the power expreſſire 
of the preſſure ſhould be 19 ounces, ae penny- weight, 

4 brains; and the friction fix penby-weigbt, 15 grains: Bu: 
on account of a correction hece ſſary to be made to this (be- 


cauſe the bar is thick | as-well as heavy, and the cen- 


exe of gravity above the ſurface to which the prop is applied) 
the power or preſſure ſuſtained will be only ig oances, 1; 
2 five grains: de * friction fix  pennyryeright 


an | 
2 — al the foot of the prop in this caſe i 
lochen from the cent. 


Exp. 2. The pr —— is 10 Inthes Jong ({ill 
cular to the bar) — 1 in the bar, 24 inches gdiftant 
from the centre: The wew ual tothe preſſute ſuſtained 


ſhould be (if the —— were on only et; and not thick) nine 


Pances, 1 n our the friction three 
penny e » 2 and +4" bor: Rh the proper cot- 
reftion, which ſhall be enplaioed hereafter; it muſt be only 
nine. ounces, n 59 2 2 on 
penny-weight, ſeven grains, re t t of, dhe pte 
ln TELE ow 
Exp 4. Khoi ole pee by. pled, poles i! 


in the bers ſo that the horizontal diſtance of the font o the 


prop be exactly Fx anes to the , diſtance of the centtę of 
vity from the ſaid centre of motion, vis. 5. 20, inches; 
| "dh or preſſure ſuſtained by the prop will be preciſely 
2 to . weight of the bat, ie, 12 ounces, 1 pevny- 
weight, 12 grains. Ia this caſe the prop is diſtant . 
centre o mot ion on cho bar 9. 1). mie inches, and vis Fifi 
ſour penny weight, five grains. 
Caſe 3. lu ww kobe angle formed by the wich te | 


Horizontal line is given, either acute or obtuſe. 
As this caſe is very intricate; (on account of the ſaveril 
-powere of the ſine and coſine af the piven angle, which aro 
multiphed into dhe prop and into the wei ght of the beam) it 
r only! ich an e : namely, Walen thie an- 
9 1000 . , ' 
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le, formed by the prop with the horizontal line, contained 
E the foot. of the prop and the centre, is acute; then 
there is a maximum of preſſure, Which the Doctor ſhews by 
experiment to be the very ſame with that given by the cal- 
culation- He ſuppoſes the angle formed by the prop and the 
horizontal line to be do degrees: The calculation of chis 
maximum ſhews, that if the prop, be ro inches long, the di- 
ſtance meaſured upon the bar, to which the upper end of the 


prop. muſt be applied, will be 10 inches 2 parts, the bar 


forming then an angle of about 32 degrees, 12 minutes 
and the horizontal Jiſtavce between the . of motion ax 
the foot, of the prop is then 11 inches d parts. 
N. Z. Three things are to be remarked in this caſe. 
1. That when the angle, made by the prop and horizontal 
line, contained between: the centre of motion and. foot of 
the prop, is acute, as in the laſt experiment, there is always 
2 maximum: Wheteas if the ſame angle were obtuſe;-there 
would be no poſitive, maximun : For, then the preſſure 
would continually increaſe, the noarer the prop is to the cen 
ge. fig, b ed g gi 15d een e e 
2. That when the angle of, the prop with the horizon is 
9 834 a8 in the loſt 1 the r, or long and — 
vy y, can be tais d, by a the power or 
ways wich the ſame angle to the 2%; Now quite up 222 


" 
4 * 


e as £2 0b, eee 
3. That the firſt caſe, which is when the is 

dicular to the horizon, is only a eee this more 
e e ae 
10 7 4. Is when the angle, made by rop wit t 

of + beam, contain'd 8 ne r it 238 
plied, and the centre uf motion, is given -either acute * of 
As the expreſſion of the power in this caſe is fully as in- 
tricatè as in the laſt, the Doctor gives only one example or 
Experiment z and for the greater ſatisſaction of thoſe who 
fee it, he choſe that wherein the preſſure is in its mae. 
He ſuppoſes, as be ſote, the angle made by the prop (fill 10 
inches long) with that part. af the beam contamed between 
the,poige to which it is applied, and the contre of motion, 
to be acute and of g degrees 5 then the mavimum of prefſare 
will be, when the part of the beam intercepted berweenthe 
centre of motion and the upper end of the prop is 12 inches 
Il parts; the bar is then elevated about 50 degrees 13 mi- 


2 


nutes; and the horizontal diſtance between the centre ot 


; cially, and with the leaves 
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motion and the foot of the prop is then 11 inches 2s parts. 

N. B. The ſame things arc allo to be remark'd in this 
caſe as in the preceding. | ; 

1. If the angle made by the prop and the part of the beam, 
intercepted between the point of application and the centre of 
motion, be acute, there will always be 4 maximum. The 
contrary, if that anglc be obtuſe. | 
. If the angle be acute, the bar cannot be rais'd up 


c a vertical fituation. by applying the power or prop con. 


ſtantly with the ſame acute angle; but it may be, rais'd 
quite up, if the angle of the prop with the beam be obtuſe, 
3. The ad caſe is but à particular calc of this general 


— 


An Account of the Peruvian or Jeſuits Bark; by Mr. William 
| " Arrot. Phil. Trant. Ne 446. p. 8r. 


K tree from which the Ze/uirs Bark is cut (Mr. 
Arrot himſelf having. gather'd it) grows in the king- 
dom of Peru, in the Spaniſs Mas. Indies; and moſt common- 
ly found in the provinces of Zoxa, Ayavaca and Quenca. ſi. 
tate between two and five degrees of ſouth latuude. This 
tree is tall, and has a trunk rather bigger than a mav's thigh 
tapering from the root upwards, has no boughs or branc 
till neat its top ; and theſe grow as regular as if lopp' d artih- 
ith t orm exactly the figure of a hemi- 
ſphere Its bark is of a blackiſh colour on the outfide, and 
| ore mixt with white ſpots, from whence commonly 
rows a kind of moſs, which the Spaniards call baybas ; its 
3 zeſemble much the leaves of our plum- tree, of x 
farkiſh green colour on their upper or concave fide, and red- 


Ain on their lower or convex ſide; its wood is as hard as our 


comman Engliſh aſh, and rather tough than brittle, 
There are 4 ſorts of the bark of this tree, to which the 
anjards give the following names, viz. Caſcarilla colorada, 


or reddiſh, bark; amarylla, yellowiſh ; $i gp curling; 
and Wanca; whitiſh : But Mr. Arrot could on 
rent Jarts of the tree; and he believes that the other 2 forts 


y find 2 diffe- 


of the hark arc owing to the different climates where it grows, 
and nt to a different ſpecies of the tree. The bark called 
colordda and amaryila is the beſt, and differs from the blancs 
in this, that the trunk of the former is not nigh ſo big #3 


"that of the latter, the leaves being as deſerib'd above: 
Whereas thoſe of the Hanca ate larger, and of a Jighter 


8 ces 
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colour, and its bark has a very thick ſpongy ſubſtance, © 


ad e e eee a e requires the 


n. vhen 2 as « co beſt _ — — the ſame eſſect᷑ in 
intermitting fevers 5 but w a kept, turns quite 

1 inſ pid and good for nothing: And it 2 — 2 
ſorts have a much ſurer and quicker effect in cures, wien 
than when dry. As the fort is in great plenty, and 

the beſt very ſcarce and hard to be come at, large quantities of 
1 a cut, and ſent with a little of the fine bark to Pg» 
Hama | | ah a 7 


l The tree of the creſpilla is the ſame with that of the am. 
rylle and colorada; but grows in a cold froſty climate By 
which means the bark 1s not only alter'd in its quality, but ia 

n alſo whitiſh on the outfide, tho' cinnamon- colourid within fide, 
and in medicines ought to be rejected. This fort and the blanca 

w plentifully in the province of Ayavatca, 50 leagues from 

> jura, and 62 from Payta, à port in the fouth-ſca;; "av allo 

a in Cariamango, Con ſonama and Ximburo, hence they com- 

monly ſend it to Payta, and there fell it as the beſt ſort. "The 

1 blanca like wi ſe grows in the province of Quentu, and in the 

þ mountains of Caxamarea : But the true and genuine fine — 

5 und 


bark, which is of a reddiſh or yellowiſh colour, is only 

from 5 to about 1.4 leagues r the city of Zoxa, in the pro- 
vince of Loua, which the S$paniards! generally call provincis 
de las caluas, This city is ſituated between two rivers, that 


205, and lies about 100 leagues from Payta, and in à direct 


common road near 200. The places about a, where this 
fine ſort is found; are, La Sierra de Caxatuma' Malacatos; 


and a place call q Las Monſas. 

The bark- trees do not grow altogether in one ſpot, but inter- 
mixt here and there with ſeveral others in the woods : It hap» 
pens, ſometimes indeed, that cluſters of them are found toges 
ther, tho? ar preſent they are much ſearcer than in former times; 
A great may of the fine large bark trees having beewentirely 
cut down; that their bark might be the more eaſily ſliced off, 
The foil, where the beſt fort thrives, is generally in red 
clayey or rocky ground, and very frequently on the banks of 
{wall rivers deſcending from high mountains. 91 


' | n a 
| Vor. X.8_ Qq That 


force of an xx to ſlice it from the ter: It is true, it is ad bitter 


run into the great river Marannon, or the river of the Ama- + 


line about 110 leagues ſouth-caſt from Guayaquil, tho by the 


Trutaſinga, Yangana, Manſanamace, La ſierra du Boqueron, 


1 

* | 
mY 2 1 
— — ——— — — — — — — 3 


* 


306 MEM OI RS of fche 


That this tree ſlouriſties and beats fruit at the ſame time all 


the round; is cerrainly owing to the almoſt uninterru 
—1.— Fall in thoſe bigh mountains where it grows, 5 
continue wih little or- nd intermiſſion: Tho“ about 3 or 4 
leagues dom in the lou country, where it is exceffively hot, 
there are wet and dry ſeaſons, as in other hot countries; the 
rains beginning in December and ending in May: This ſeaſon, 
the Snanur di, who! live there, call temporal, and it is genera] 
allithereabouts 5 whereas-what they call paroma is a cold rainy 
ſeaſong mat laſts in all the mountainous places of theſe coun- 
tries from uns to November, but 5 in the city of Zoxs 
and places adjoining, where Mr. Arrot had paſs'd 25 of 30 
— are eng, the ſun. once 7 and felt the ait fo exceeding 
cold; that he was obliged to be always wrapped up in his cloak, 
and to be in cominual motion to keep bhimſelf warm. Such 
exceſſive cold fo near the line a to Europeans incredible; 
bat many places in theſe Jatitudes ate ſo, by their fituation and 
vicinity to bigh mountains. ee 
The reſt ſeaſon for cutting the bark is from Sptember 
to Novemb the only tiwe in the whole year that there is 
ſome interthiſſion from tain in the mountains. Having diſco- 
ver d pot where the trees molt abound, they firſt build hui 
fot the workmen; and then a large hut in which to put the 
bark, in order to preſerve it from the wet: But they Jet it lie 


there as ſhort a time as poſſible, having before · hand cut a road 


from the place where the trees grow, thto the woods, ſometime 


or 4 leagues,” to the neareſt plantation or farm-houſe in the 


country, whither,' if the rain permit them, they carry the 
bark forthwith to dry. "Theſe preparation 15 . 
vide each” Indian (they being the cutters) with a latge knife, 


and a bag that can hold about 10 pounds of green bark: Every 


tuo Indians take one tree, they cut or ſlice down the 
bark, as far as they can reach ſrom the ground; they then take 
ſticks about half a yard long each, which they tie to the tree 
with tough withs at pe diſtances like the ſteps of à ladder, 
always flicing” off the bark, as far as they can reach, before 


_ - they fix a new ſtep; and thus mount to the top, the Indian be. 


Jow gathering what the other cuts; this they do by turns, and 
from tree to tree, till their bag is full; which, when they 
— plenty of trees, is generally a day's work for one Indian. 


# 


- 
* 


As much care as poſſible muſt be taken that the bark be not cut 


_ ets it ſo happen; it muſt be carried direQly down to 


country to dry ; For, otherwiſe it loſes its colour, ow 


: 


o 
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black and rots; and if it lie any time in the hut without being 
ſpread abroad, it runs the ſame. riſque : So that while the I. 

ans are cutting, the muſcles (if the weather permits) aught ts 
be carrying it down to the place appointed 3 t which 
is done by ſpreading it abroad in the open ait, and frequently 
turning It. 28 „ Eng d $46 90 
Mr. Arrot had the curiofity, to ſend-upwards: of 30 ſeroon 
from the woods to the city. of Loa, where he put it into a large 
open houſe, and dried it under cover, never expoſing it either 
to the ſun or night air, imagining that the ſun ethal'd a great 
many of its fine parts; and that the night air, or /erene; was 
very noxious to it: But he found the colour of the bark; thus 
cur'd, not neat ſo bright and lively as that dried in the open ait 
He is of opinion that a very ſhott time mill put an end to this 
beſt ſort, or atleaſt, that it will be extremely hard to be gat, 
by reaſon of its diſtance from any inhabited ꝓlace, the impene - 
trability of the woods where it grows, and the ſcareity of the 
Indians to cut it, who, by the Saniards hard uſage and eru- 
ty, are daily diminiſhing ſo faſt, that in @ very ſew years their 
race in that country ſhall be;quite-extin&&..., -- N M 
Mr. Arrot ſays, that the. ſmall bark which chris up like 
ſticks of cinnamon (and which in England is much val oed; 
being cut off the branches ; therefore reckon d better and 
more effeftual in cuting ſevers) is only the bark of the younget 
trees ; which, as it is very thin, curls in that manner ; and that 
the bark of the branches would not compenſate the trouble and 
expences of cutting. He likewiſe aifirms, that after the hark 
is cut off any tree it requires at leaſt 18 or: 20 yeats to gro 
again; Which is ditecily contrary to what Dr. Oliver Jays a0” 
bil. Tranſ. Ne 290. He added beſides, that its fruit ig h 
ways like a cheſnut, as the. Dr. inſorms us in the ſame 7ranſe 
aclion; but rather like a pod, which incloſes a feed ſome what 
like a hop-ſeed ; and that be had ſent, ſome of them tu 
W F 1 b 6 PI | 6 {wel — 79 1 
e could not tell by what artifice or ſtratagem | 
had got this bark to be call'd after them, if not that they. c 
ried it firſt into Europe, and gave themſelves out as rhe finlt |. 
diſcoverers of its virtues: But Mr. Arrot aſſured. that the 
current opinion at Loxa is, that its qualities and uſe were 
known to the Indians before ever any Spaniard came among 
them ; and that it was. by them applietl in che cure of anters 
mitting fevers, which are frequent over all that wet uahealthy 
Fountry, , 77 17 3 49 
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Ape: 3, 1736 ; by Dr. Bevis. Phil. ranſ. N“ 4.46. p. 90. 
1 V Fi 17 r ll reting tbe ode 


4 nn 

pparent time, 

4 | H, M. 8. > 100] -»-.4 4134 ED 46% th» Dae N! 
1 7 40 o The, moon's body and tee een when 


the diſtinct baſe of the teleſcope. 
7 45 52 The moon's ſouthern limb running along the pa ral- 
1 . * . ern e came to the — 
threa 
49 gn The —— Au * and Aldebaran running 
| 15 ee along the e (having the ſame de- 
cliaation hh the moon's — limb) came to 
the interſection of the threads. 
| 8:23 4 'The moon again ruoning'along the parallel came to 


7 9 — rary — 320 
n zo Aldebaran' (the teleſcope remaini came to 
142 14 nt the firſt oblique thread at C. — 


8 15 54 +. — to the hotary thread at b, ' 

8 1 35 Is the ſecond oblique thread at 4. 9 
8-759 1154 Adelurum in the line paſſing thro" the cuſps, his 
90419 144 - 7  nedreſt diſtance from the moon's body being ſome- 

| what leſs than the length of Mars "Crofts, or 
Hh (9441444 $9 of the moon diameter near 

40012) 4441-7 Bag} 18. repreſents the viſible way of the moon 


A lunar Eclipſe ob/arv'd 5 in Fleet-ſkxcer, London, Sept. $, F 936; 
by . Mr, George Graham, and, Mr. James Short of Edis- 
burgb. Phil. Tranf, N“ 446, p 2 + 


Sepremiber 8, 1756 * 


i /7; mg. 


Beginning o of the eel ſe | | | 
Theiſhadow touch d Gm 14143 
Wes nr ene 9 30 
| — Copernicus Wd ee <a. a, 
* 5 „% == the eaſt fide of Theho 2 5 25 5 
_ — the eaſt ſide of Flat 710 4 30 
Þ# ——— the caſt fide of. Manilius | 4s 49 
| | 59% tbe eaſt fide of Mare Criſis * 36 10 
1 Beginning ot uta! darkneſs 80 14 0 


mY 


55 


S 88 8 


zz Sc . 


4Rox 41/486 6t2TT ' fog 


The obſervation was made with a | F W te b 
ſcope, magaifying about men. * 
A total Eclipſe of rhe 1 foro wil pt, 1 vs in 


Covent-Garden, Lond 
N“ 446. p. 93. Tranfared eg the Latin. 5 


Theoblerrion vn made with f , 


Apparent time 13493; 260... Het 


H. M. 
12 33 


54 
7. 


57 
13-100 


01 4%, 4 


"Wb : | "34 Sv { + 
7 "S .* 09, N 5 


4 


8. 
25 The mein tinges the north eaſt limb of the 

moon: The ſky 1erene, | 
25 The penumbira now. pretty ſenfible': Serene. 1 
50 The true ſhadow, as far as the Dr. could vage 


- +. touches the moon's limb: Serene 


30 The ſhadow touches Grimaldi; ſerene. 


25 Tony ſhadow. covers Grimudi: The ſky pretef 
23 It enters. Mare. bumorums, obſery'd "thro* tha 


N Afterwards the clouds became voy 
IC 3G ki 
39 The ſhadow touches Mare vaporum : Serehe | 


. 19, The darken'd part of, the moon. is ſeen of e 


Adiſn colour, as it were: The ſky exceeding | 
ſerene. 


# 33 The limit of the ſhadow bifſes Manilius, and 


touches Mare ſerenitatis. os ſerene. 
48 It rouches Mare iranquitlizatis : Serenc, 
21 Mare erenitatis cover d: Serene, al N 
26 The ſhadow touches Mare Cri um: Serene. 


' 5 Mare ſtcundiratis cover d Serene. 


25 The total immerſion of the moon. 
Very thick clouds come on; and the moon is no 
onger ſeen, till 


o Mare © tranquillitatis, as it 'a , entice 
l the breaks of the clouds 4 


o Clouds again. 


17 3 22 The cloud going. off, iy moon bead N 


clear. 


- 


14 clock was adjuſted! to true time by equal des of * 
ſun, and its agreeing with Mr. Gra Gs was mark d, by 


means of a very good pocket-watch, 


4 


me. Weider. 
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1 boa Eclipſe | 755 Mi obſe ered. at, Wittemberg iy 
Saxony, September 8, 1736, 25 in the Morning by 
+ Phili' Trac. N We! Pe 94. Tran/tated 
» from rbe'Latin;** e 8 
r he eſter 
0 numbra on t of t 
e ale e e Ire ee 
x 30 o The beginning. 
x, 30 30 The ſhadow comes to Canal. 
1 OS . 
5 x Kepler. 
is 30 Beer entirely cover d. 
11 7 % The portion | of the e that ia deeper im 
" 1» © merſed inthe ſhadow, appears nne 
pekearer the edge of the do Ww. 
bu 8 -'0 "The ſhadow comes to Copernicus. 
» 10 $0 — entitely covers Copernicus. 
16 10 The ſhadow comes to Zycho. 
_ Half the moon obſcur'd. 
«il 247 o The ſhadow comes to Mare Henna. | 
85 49 10 —— to Menelaus. wm 
„o Mare ſerenitatis entirely cover'd, 
A1 this time the moon appears red thro' the ſha- 
dow like a live-coal, q 
n The ſhadow comes to Mare Ci ſum 
At this time the edge of the r about Mare 


on ; d 


e e Criflum is inwardly incurvated. 
2 02 Orr wn all the time of the ecli ple the per of 
4 0 the ſhadow 4s rough and di hes Ley: eral 


prominences; and in the extremity it is {een en. 
compaſſed as with a thin ſmoke. 
%% o Mare Criſium entirely cover d. 
o Total obſcuration. Darin 
A this time about a third part of the moon's ail 
| 444g eaſt appears darker than the weſtern 


4 9 


2 0 Th ados appears denſer in the middle, and 


more dilute towards the extremitigs. 
* o The moon is cover d with clouds. 
4 44 © The emerfion of the moon out of the ſhadow. 
4 45 © The ſhadow goes off Gina, 


Cloudy 


hou Bn - 


0 2 4A 1 94 * 3 10 | 918 
Roar 200% Lite ix BRE 
| Cloud afterwards hid the moon; = the 


IC 759 gain ou, of; 1hews, yer fg e re 
+ , tloud darkens her in ſuch manner, that: the 


culæ could not be difſtinguiſh'd : At 
moon is entirely * r d th 


- The om was wade en a, _— 
Parts 


A lunar Eclipſe ob/orv's 8.1 in SY IO 
Capt. pn TY nf. N* 446. 27755 


grees, 34 minutes, north, and on the metidian- of the 
north bear i land, which lies 30 miles to the weſtward of Char- 
z0n) obſerved à total ecliple of the moon on Spt. 8, 17363 
The weather was very clear ; but the main of the fea. rende d 
bis teleſcope uſclefs,” and he miſe d UN ck e 


Nl "M ©. 


The torl immerſion of. of 0 bose, body 15 12 15er his 


The emerſio n — 10 8 bygditto 
The end . — ' — 11 16 by dittp 


In order to rectify his watch, * be ſiite-of che rue dime, 
no 3 ſeveral altitudes next and one in the aſtet · 


Mr. — 's and Mr. Smith's quadrants; which (havy» . 


—＋ made proper alſo owances for the refraction of the een 


2 the height be ſtood aboye the n of the 2 3 
nens, 


y n 0 ar $4 u. 3 f 
Firſt alirude | gone te. 8 = 


the time 
Lade 35 405 „ 5 — $8 
| 160 | 1 la „ 2 3 


1 1 Wack too doe o 21 — 


* — 
1299 17737 18 


ne., ot n "I 


* : . . \ 9 ©. | > R 
, = & Y 7 } , þ 2+ Ws RAS »d bb : - + — 
+4 Þ N — a — * 1 


Deg 
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APT. Middleton, being in Hud/on's-bay: (in Lat. 33 des. | 


— 3 1 CEOS l 


GET on EE TELEETS 


=_ + 


oy. 1E AB "bf abe 


Det E Might] u deere H. Min.“ 


„ 
n,, n i La ec $ 8 , 
eee eee 
H * 5 . 5 9. 24 
bee 7 4 xpy as 1 e 


N 74, 1 


202 Ts 


* 4 rs PX 


jngbe ren BY: 453 
| - >, 51 , +» 4 1 Wh Mtn! 


J 4 FAR n C 21%; " Ware oo ow 8 TES 

ne ruin 88171 22 T c 

"nt ys d 14 £ 

A eee bien hana 
22 the rtrot of the watch, we ſhall have the true times 
of Me ſevcral obſervations on the meridian of the nor ib. bear 


e 3 Font C4 wt . 


þ ABR 5 
The. jou oe] immerligh of the Se on 3 
rr — — — — 10 3p 


Theend Agamen „ 2 1 ob Tae 1 


is lame eclipſe was obſerv'd Sepr. 8, 1736. by De, Benn 
1 z and he made the true time of eds total ĩmmerſion 


yin; mel ea into the ſhadow; ” 14 hours, 2 minutes, 25 
. dently, the diſſerenet of longitude between 


Tendun and North-bear-ifland in Hudſon's bay is 5 MA, ” 
minntes, 25 Teconds; „ 1 Maes © + 25 


+ > Ln 4 


erz gene,, 30h. 


A der ih Wer eg, Sept 25; 1136s 2 25 
2 n Pr 3h : wt 4 1 2 2 


en 41 ; ö . 7171 
P 1e f. „ iX l 
4 12 35 The northern limb of dbe bn (Big. 9. Plate IX.) 

running along the parallel 8 55 p. his well... 
ern limb touches. the horary thread H. H. 
12 42 The little macula beam ah northern died ce to; 
T the firſt oblique thread 1. | 7 
1 The 1 thread H. H. 13 
13 20 The macula at — obli que thread. 2, . 
14 45 The eaſtern limb of te fun at the burary thread 6 


afterwards clouds, 
out of the clouds the 


45 "9%" The purghos eclipſe. 
i, is true, is begun oy teleſco bot | now * 
| ſcarcely ten begun. * * 


— 


45 


: 1114) 2 
[znGble. Then clouds; 
„ 19 29 The ſouthern limb (Pig. 20.) running along the 
þ ann 45s parallel, the weſtern linib at the hotary thread. 
11 The weſtern cuſp of the ſun at the horary thread. 
5 The eaſtern cuſp at the horary thrad. 45 un” 
59 The eaſtern limb at the thread. 
Then the ſun is overcaſt with clouds till its ert * 
The Dr. puts n OT 75 
p m. . 


* 
41 


] 
An occultation of Mare by the Moon, obſerved. 42 „ Flect f | 
; London. Oct. 9, 1736, by Mx. Greorge Oh Phi 1 
111 * . 7 | 
| T HE t was made wich a refraQting ker | 
12 foot 
5 Apparent time. „ N. A 48 * 31.84, 44 | 
- * 24,4 id obo «Bo 15 
ö 14 *. 44 Hart red abore alf covered tn 
4 2 b could not he Wy +a 
9 ” 41 Clouds. 
14 25 21 Mars n enyered, ** m my 
bdeing then let. 
1 Vor. X. 8 Rr Appa- 


ere 


ö 55 1740 FF 
A eee, reg up che Sy, . 
| London. 


St 9917 £ 1111 ' "ths fung Hl; or perha 
e 1 ew moments between, which allowed a fight 


4 M n n. 


ef A | “ * 


f e | „ MN 
's 1 by TS mon pens, bat Merz ce. 


ie . 11 He 11 it * quite emerged; 


dut clouds 
ered the moon's Umb from be ing di- 


"Ring ſeefi.,) 11 87 1 1 
3 London, OR. 6. 
I. Tran, N. 46. p. 056 1 


en the eclipſe Dr, Bevis took ſeveral diſſerences of 
aſcenGon and declination between: Mars and { of 
20 7 


1 N the true place of that planet. 


14 4 36 me. er be fr Ars coming 
5 8 2255 
M Of 7 the Peas of the moon : But that 
& 0 © fret | infln de thought 0 loſe ts Gre — 

F 174 3 14 ber 

2: 6 ane out 

. e 


eee of = cloud, be fa 


"£2 wb M7 1 an 10% 1 
4 1 — Thencbuds ag agen; 
id nor. ſee the ſinal contact. 


V. r 
24 The moos diameter :was 21,157 parte of the 
' 16%, 903 ae micrometer and it illumi | fi 
R over the horary thread in 2 mn ſec. * 
| rde br. d certain of the time 0 2 or 3 fc. 


F 
31, 136. by 1 0 


Tran. Ne, 44. , o.. 16 iz 


Ar end ee, NN 1 
. od Nis 


42 23 r | they elde fs fg 


My: 7 Mr. Graham feſt: Gow Ane for 42 
code; and judged he was gyt iat ireſy within 
4 ule; more: 

4b ay! +; 2+ Then clouds again, with intervals of 4 


F ea of g. . 
"mY 1 chen 


— cc 


* 


* 
: 


11 Rover aon M ws | 
. * i e 


. 


Wel d 6 fs trapht upon.the meridian ; at wh iN | 
28 us {1:6 4 I y 721 Was judged ic be UTE two 

* ** ©," diameters, or. aJictle more, within the Jan's 
| 115 and a little paſt the vertical line. 


n 10 23 He had againg Habt of chr dup, but Aren 


hat A 


4 Aus 7 Mercury” oper 1h pn at Hit p 
v. 10 Ml N 4e 4 morning 
17 Pa Th W a Ti eh 
in, 
1* the highaſt buom of ehe-colifervatary 
rected cowards the fun a: — ha 
of 2 4 'Zononian feet in 
ingres:of Mercury on the — 1 
parts of the obſervatory directed ſhorter 
purpoſe, The ſhy was very clear — Son 
e ? 
to ver the planet at the fun at a | 
1mmediate] — his interior contact with * * * 7 
11 17. The clocks. were adjuſted for-the fame;days, 
meridian line, » which Zonotts bad {veral times com 1 
the ſon by altitudes morning and evening 
1 — found the — on the ſun's 
limb and 8. r6ds, dircting fem a Hower room an 22 
foot teleſcope of Campanile, did not ſee the planet before 24 


„; when now it touched the ſan with a a} eyes 


A of ite body; but its interior cumact by 


was at 1 10” . But 1 — 4 


certain, as — been token with s better inſtrument ¶ yet 


ſince it appeared from the times of the planct'y/ going / oß 48 


ſhall be mentioned anon, that it ſpent t a 1K, ve 
ſubſtcaQ ſo much from the time of interior cumtact obſervediby 


"Rover flus, the exterior contact, or the firſt appole of: Mercuty 


If 


to the ſun will be flill more certain, namely 22 671 
Afterwards the obſervations were made 4 2 to fad 


ſome poime of the viſible path of the platet on the ſun's diſk ; 


Al theſe points were referred io the borary circle, as alfo tothe 
Fa drawn thro W according ca. | 


416 MEM: ©: FR 87 of che. - 
thod, maxkiog the times by a clock, io which The ſut'i limb 
and Mercury N ee thread Cake micrometer; 425 
es palle oblique 
the 


the belides palled the. 4 threads, whilſt the ſun with 
his northern limb graſed along tallel thread ittelf, , With 
an eight foot teleſcope Zanoi ii ak. pda great many ſuch points; 
and Mavf7 one or % with a fix foot teleſcope, fitted 
with an exquifite' micxometer,” invented by the celebrated 8. Ma- 
rinonius, Ceſarean-Mathematician, and preſented by him to this 
- obſervatory,” With the ſame; teleſcope both 8. Rover ſius and Dr. 
Perelli determined ſome other points, And to this likewiſe is 
ecferable the obſervation made by the latter in the meridian, 
With a mural ſemicircle, whereby the right . aſcenfion of the 
Planet was found greater by 11 ſeconds of time and + ; and its 
declination Jeſs by 58 ſeconds and-4-thari that of the ſun's cen- 
tre. Heſidęes, Zanotti took upon himſelf to deſcribe: the 'pofi- 
tions of the mote remarkable maculæ, which were ſeen in great 
numbers that day on the fun, It was eaſy to diſtinguiſh the pla- 
net ſrom theſe maculæ both as it was exa ly round; and very 
' black; and ſurrounded with no a ij... 
As to Mercury's egreſs, 8. Agarotti, who came to Jononia 
In order to vie this phænomenon, obſerved with an eight foot 
teleſcope the beginning at 30 min. 1 ſec. p. m. the end at 53 min 
6 ſec. But 8. Manfredi with the 11 foot teleſcope above men- 
tioned obſerved the beginning at 31 min; y ſec. and the end at 
f Arcs 44 ſec. Nut with 2 14 Hoot: te le cope only ob- 
Kerved the end at 4 min. ſec. Hut theſe obſervations are leſs 
certain, both as the tele were but indifferent, and as 4 
wind arifing at that time diſturbed them a little. Pherefore, 
the obſervation with the 2 ſont teleſcope, hereby 8. Fran i. 
cn Vandelins' determined the interior contact at 30 50 and 
the exterior at 346 is to be preferred to all the others: Whenee 
the nora ofthe planet on the ſun's limb wn 3“ 15”, and the 
time of the: egreſs of the centre 352 28”, which according to 8. 
Manfredi's obler vation ſhould be 32 11½//ã. 0 - +0 68 
Thus far the obſervations themſelocs: Now 8. Mum edi 
comes to hat may be deduced from comparing them toge- 
ther. Aſſuming the ſun's diameter 32 min. 34 ſec. and (the 
time of his tranßt over the horary circles 2 min. xy ſec. 
(which numbers are exhibited in the tables of modern aſtro- 
{,pomers; and; verified by the obſervarions themſelves) the ſe 
points of the planctary path defined by obſervation” are te- 
re\cnted Fig. 41. Plate IX. And fince by rea ſon of the 
fall errors in the obleryations all the points did not W 


5 911 


owns sebr 3% 
fill into the ſame right line, there was no fiter' 


ciling them than by ſu A rpendicular drawn Fro 
2 Cane? the4un to the pa f —— Janet to form" 2 


te wich the hofary circle 107 23 degrees, 40 min, td 1110 ; 
cl; and put the length of that jerpendicolar Nag” the” 
centre to the path itſeff 1; min. 387 to the north. From 


thus ll the reſt was calculared as folow wes” PRO 18 


e enen „ 1 n 
The beginnin of mercury's ingreſi 5e ras.» 0 
aer = hr 25 5 36 


The ingreſs of the! centre (LO) ET 14 22 9 44 . 


The total wy Hh Pe enn 


Nieren 
The begi eben Ari; 200 760 0 50 50 
The 90 the centre dne me eee OY 
2 The total egreſs")! Nauen ROT gern heb r 'C 

© The Mors of mercary's ene c the! rt | a 

diſk ATT TTOF 90108 35 4 14 

The Semi- mora 1 1 * une 1200 i rg 27 
The timo ofthe mean be ie 110 Ts 14" r 1 
r 9 Dre 


by 45 n 14 een i 5 beg Min. Sec 

h + The angle of the perpendicular to rhe> (og ot oo! 
5 Tai et the» planet with the horar 2 . 
cirele, determin'd: dy the obſery | 33. of.) 2 

to the eaſt. / | | £1759 


ger of the echp; Herren tx Fal 


cirele ſrom «ſtronomicab tables to the P1105” * 90 


|: eaſt | * aer iim ” wr 
- Thence--the angle of the ecliptic with 23:9 203 
the perpendicular to the N „ 5 * 2's 
path bf mercury 60 i 
And the angle of the apparent park with.” i ee 
kh... 0 ptic 8 al Ta 1 1 


= ALAS IELNX 


——_— 


The diftagce of the nah che centre nA 1907 
of the ſun found by the obſervarions 0 13 38 


to the north #1 ity 6 2101 } 
The ſun's ſemi diameter #4 e * : 16 744 (BY 
The length of the path within the 4 0 16 8 
0 diſk 214 nig 
| The half of. that-leogth 111111115140 2dr 0 


From 


bs 


MEMO1KS'# the 


5 "5/ * of E 

From theſs ti horary wotjon eee 4 4 

| ry in the apparent path 9 „le 

Tbe apparent en 927 in the & „ gal2 vi 

* eclpcic i © ; bas 

1 2 7 

Hence the port t N run 

the mille N * e ber o'! 8:5 38 
conjunction „ 4011 8 neee 


y The portion of the path from the i in- 
| Lo the 28 1914224 »9, 11 a9 
| The port ion of che finie from the cob · L. | | 

= till the egreſs 


difference of the . 10 1 


15 and the ſun in the ingreſs 


A 0 6 21 


M. FRYT 
© The ** — as "middle of the. tra ay 
Atill che conjunction ky 9 Ig, 
__ The * time of the —. ben. w 
. by true time 23 30 3 
. on 34 "25 


"The og Nee e 


[| 
| ble, 1 re to * E. 23 30 
2 bles e * 2444 Wins | ſcorpio 


, Me - $1444 114 4 
, | With this 16 tude ods wikis four-ſecoods: an 
obſervation made the ſame by 8. Ferer Lilias with 4 
meridian gnomon t 8. Peironio's chureg. — y 
0 25 U 
Me iel mor in the i o 12 31 
. 5 the e — —. 8 3 1 wank, ob 3s ö 
nce the grary thorion ip lat. J OC fg) 
1 the lat. in the very corhunion e 0 1 1 
Ho btee the interyal-of time. from the trankit7 H. 
af mercurg thro', the. aſcending node eis 4 


The very time of, the traußt uhro'\he 275 1 


91 1 * 
n er damil Ke C57) 92+" atis fine 1 1 
| -: MEan,tinre G "55" 0 


- 


' 


- ud the conjunction 


4. 0 ' _— — ———— 


1 


ok” > CROTON WW _ 


to 


3-2 


a” em © RT 


© Tb wW qcz 


wn 1 * 3 che ſun e ep. 
* | ; 112.80 


+ BoYAL; SO fπνπτ, _ 
Deg- W 
* to Caſſivi's tablet, che motiom 2 N 
mercury in his orbit, ſeen from. tha ſun i Lein 
the ſpace of 16 39 abont ihiß time, r 9 5,490, 
* the argument of latitude in the conju fl 2697 
rr 4 1% 36 
ar — 
- Thence the place of che 'afcending node x 47 
mercury ſeen from the ſun 34 
of Taurus 5 


- The diſtance of mercury from ih fun ag dhe 

2 of conjunction accotding to n. 
; tables i AIG Stass 
The diſtance of the garth/from the ſap 
: eee * 


. — 193 r £44 7 1 N 71 wy ö | 
e eee 57 

Hence the N. laticude of mercury at the time 8 of 

of conjunction, ſeen from — TY: yo. — 225 

the ecliptic: aa; Mone 305101 11188 by * 


The time from 2. interior to the . 1 


a 2 mercury at be going, of, by 15 
„ obdlerva tion ; HTO Minne 
Tbe portion of the path run over by met. 95s * 
cury in this 8 5 


Tie gogle.of the path wich: che ſun's ſemi; 
& 74 2 e egr Fernen 81 he 
apparent, diameter. of n 

|, nevy nearly. | 


The tran of Mercury © over 'che.8; Ju 11, 1746; * 1 
Ss M. Weis Phil Te 1,446 345 rho, , 
the u te of the weather was lome.bigd 
=, Te comple ee of the tranfit of . 


over the "Tug, "N66: 11. 1 18. N. 8. Ye" what M nn, 
obſery'd, he thought proper not do deprive others'of ; chiefly” 
beranſe it did Ly appear to bim, chat this endo dak 
bitheres been Ufer With bettet füttern wn5 7 my 
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many days after the time of the prri belion, and the 
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Obſervations made at Oxford on "the Comet that — in 
£4 wm I and March, 17353 A . — "77 

* 446. p.. 
R. — r ſeveral ebſerviciens0n dhe . co 
met, during the laſt five weeks of its appearance, 
which enabled him to find out the elemente of a. parabolic 
trajectory, upon which s calculus might be founded that 


would 2 with each of his obſervations within about 
4 


7 Bur the fiſt of them "being taken 


e ſe⸗ 
ries comprebeuding but a ſmall of the t ; be 
was ſenfible — a little CE — in —— 
themſelves, or in the places of the fixt ſtars, with which the 
comet was compar'd, might occaſion à confiderable difference 
in the ſituation and magutude, Sc. of the orbit, deduced from 
them alone: And therefore he was deſirous of having fo 
earlier and accurate obſervations, in order to determine 
— — with more certainty : But not having hitherto beet 
to ſuch, he now'communicates the particulars 
bis- On, together with the compariſon between the ob- 
ſetved places of the comet, and#hoſe compured from ſach cle- 
— as” be has already collected from his own" obſerye- 


He Beſt ow edict the 13 eee bs 

tween fix and ſeven inthe eveni — nac 9h | 
en oy abdFe' bs 

77 of 


ball and indiſtinct; and its t 


Pies, mark — Yo — in in tho auſtr 
Piſces, mark ayer, is microme- 
_— : . | e . a, d, that ut ſeven 
bours, 32 gh lat. time, 2 comet preceded the aid flat 


one degree, one minute, 40 ſeconds in right aſcenſion, and was 
40 minotes, = more ſagtherly than the ſtar. 
Wee, That the pd] cine" Fileviie e 
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Sadr. nal. Sow bas 22 6K Ix. 


Goin 3 
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Aſſuming the rg Salle this ſtr us ſettled in ce Britt Co- 


1 the places of others hereafter 
mention d) i it e that the C was 23 de- 


Lr its er 
conds north. 


February 17. 7 hours, 33 min. the comet follow!d « in nadp 


lini Piſcium 34 min. 25 ſecboda in Right Aſcenſians and was 
52 min. 30 ſeconds more northegly : Hence the camet's Right 
Aſcenſion was 2 og. 38 min. 1 and n 
2 deg- at min. 10 fee; — Ou mann 
February 18. 2 rs 14 mim a dnl fs (wboſt 4 
Aſcenſion was a — ta be 29 deg; ; fcconds ; and 


cenſion; and Was fon 30 ſec, more 
8 Aconfion. — 


more carl Here | 
ig wie 10 a 


l. 2% 5 hours, 4 Win rr u q 30 mit. 
5 lec. is Right Aſconſion; — was 18 min. 45 ſec, more ſou- 
therly: Heace-the comes's. Rig W r 
15 ſec. and its declination 4 dege 6 min. $5 ſes. north, 
Fab. 2 3. 7 hours 45 min. 4 dul r (wbate 
fon. was eee bende 40.dr. 34 min. and 
3 min. 30 ſec. north}. fellow'd the comet . min. * 
445 ; and was 2 min. 30 fes. mote northe: 
ir —— © the comer's &/ bs. Aſcenſion was 40 deg. 
$1,900 o ſec. and its dechnaton. 5 3 3149.,oorth. 
2 of Right 2 and declination hetween 
. . was taken with a fifteen. foot teleſcope; 
bu the NN 
made with the 3 foot teleſcope. „ ben 260% 4 
Fab. 23, 8. hours, 45 win. te, comer, ee 1a, ſmall ſlac 
1 deg, 16. min, in 932 2 un; and, was 2 min, 15 ſec. 
more ſautherly. Aſcenſion. of this ſtar was aſicr- 
* oe / 8 min. 
2 c. and its dechnation 5 deg. min. 30. ſec Hence 
— out Gree gy tw 21 min. 40 ſes, = "oh 
36 a. enth., „ af T 
er ua. 


— — X. Ne g Sf 


== 


2 30 ſec. nowh)-precededithe comet == 


h 04g. 4 . 1e 5 


Right. 4 Hor W 


- 


- 


My EzM: O:I R$ % the 
Mer. 4. 8 hours 2 {mall ſtar (whoſe Right. Aſcenfion' was 
found. to be 49 &g-39 in. 30 ſec. and its declination 6 deg. 
15 Wie, 30 lec; north) preceded. the comet min, 30 ſec. in 
ight Aten ſion y and was 10 min. more ſoutherly: Hence the 
ight Aſcer ſion af the comet was 49 deg. 38 min. and its de- 
clination 6 deg. 48 min. 30 ſec. K | 
Mar. 12. 8 hours Pe mio. N 99 ded of Taurus 
*4 min. $0 ſec. in : Aſcenſion ; was 4 mip, 
1 125 more nottherly than the ſtar: Hence the comet 's Right 
Tanner was 58 72 1a min. 40ſec. and ita declinatian 8 deg, 
26/10. 50 ſee, nor. | W 
Aar. 14, 9 bours the comet follow'd the 45th {tar of Tauru; 
in Hrit. Catal; 14 min. 30 ſec. in Right cenſion and - was 
25 kc, more northerly. than the ſtar ; ” the comet's Right 
Aſtenſion was 6o deg. 8 min. 5 ſec. and its declination. $ deg, 
34 mi. 4 ſec, north. This and all the following obſervations 
Were made with a good 1 f foot gele ſcope; the comet now ap- 
ring tbo faint to be well obſery'd with the foot teleſcope. 
Mar. 17. f hours. go min. the comet follow'd / of Zauru 
25 min, 5. fer. in Rigi Aſcenſum; and was 9 min. 40 tec, 
more. northerly : Hence its Right Aſcenſion was 62 deg. gy min. 
55 ſec. and its declination 8 #6155 min; 45 ſec. nortn. 
Har. 19. ) bours, 50 min, the comet ſolluwid the fame lar 
i2 deg. 4 min. 530, ſec. in Right: Aſcenſion, being 23 min. 55 tec. 
more northerly : Hence its Right Aſcenſion was 64 deg, 
£7 min. 40 ſec. and dec lination y deg. 13 miu. north. 
Tpbe ſame night at 9 hours the comet 22 d of Taurus 
47 min. 40 fec, in Right » Aſcenſion ; and was 22 mig. 50 lc. 
more ſoutherly : Hence its Right Aſcenſion was 64 deg, 30 min. 
20 ſec. and declination 9 deg. 12 mn. 35 tec. north. 5 
Mar. 20. 8 hours 5 man. the comet picceded d of Taurus 
30 ſec. in Right Aſcen ſiun; and was 16 min. 35 ſec. more ſou- 
ther ly than the flar: Hence its Right Aſßcenſion was 6 deg, 
19 min. 420 ſee. and declination g deg. 18 min. 50 tec, north. 
Mat. 22. 8 hours 15 min. the comet follow'd the fame ſtar 
1 deg. 36 min. io tec; in Righr 1 Aſcenſion; and was 3 min, 
30 ice, more ſbutherly: Hence its Right Aſcerfion was 66 dep, 
$4 min. ro fec. and declination 9 deg. 31 min. 33 ſec. north. 
1'his was the loft night Mr. Zradley ſaw the comet: For, the 
moon, being then in her increate, entirely obſtructed: 11s farther 
appearance, The light of the comet uus indeed (even in the 
moon's abſerce) ſo very weak, that be found it difficult in ſume 
of the latter obſervations, to take its place with any tolerable 
W 8 8  . certainty; 


=SS8 YASPSE 


A SSE TEReTSTEE 
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certainty j Which'b; in part, che cauſe of fornetittledifagree- 
ment * in the comer's places, taken from the Lues 
on differem nights; me there are likewiſe other irregularities 
that occur in this ſeries of obſervations; Which ſeem to ariſe 
from {mall errors in the aſſumed places of the ft Rar 

Suppoſing the trajeftory deſcrib®d by this comet to be nearly 
parabolical,  cotiformable ti what Sir Hac Newron has deli- 
rer d in the third Book of hig Princip. Mathem. Mr. Bradley 
gathers from the foregoing obſervations,” that the motion of this 
comet in its own orbit was direct; and that it was ii its peri- 
he lion 725 19. 8 hours 20 min. equat. time at Tondo. That 
the ine ſination of the plane of the trajectory to tha ediptic was 
13 deg. 20 mh 45 fee, The place of the deſcending node 
16 deg, 22 min. of Tauss. The place af! the pertheljon 
25 dep, 55 min, of Aquariys. The diſtance of the peribelion 
from * deſcending node 80 by 27 min, The logarithimn'"of _ 
the perihe lion dĩſtance from the Jun 9. 34) 980. The Jogarithm 
of the diurnal motion o. 938189699. 

From theſe elements (by the belp of Dr. Hplley's general ta- 
ble for comets, to which they are adapted) Mr." Hd com- 

ted the places in the following table; which alſo cantains'the 
pun es and Jatitudes'of rhe” comet, calculated from the ob- 
ſerv'd Right A/tenfious and declinations about mentiin d, toge- 
ther witty the, differences between the obſtryed' and computed 
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* 4 Pier ved! Ing. 


” ; D. Mi. 8. 


the comet. 


722 | * 
* Id 
4 12 "$6112 | 
4 15 1h | 
4 3 -Iohz 3 N 
ws. 4h . kane x. — * 
| — 22 ; | 
[40 2 166 | 
T9 33" | 
I 2 30 gollt 56 49 4 _ a 
4 43 fe 9g 2 
| 4 15 13/12 00 gzſm 2 2 
1 3 32˙8ë 2 33— 141 32 
41 12 1 AK. {+ 2: 
From the ſmall differences "= the comier's'obſerv'd and 
laſt columns of this ta- 


computed places, exhibited in the two 
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ble, we may bea conc lude, that the orbit, as above 
7 oy Bw. differ much ſrom the tur „ and muſt there. 
fore be near enough to enable ſuture \altrobomers to-diſtinguiſh 
this comet upon another return, and thereby ſett le its period 
which Mr. Bradley could not then pretend to do, not haviag met 
with an account of any former met that ſeemed likely to have 


r 
4 Comet obſerved. in February, 173% from the Aventine-hill 
a; Rome ; by the Abbe. de W. Phil. Tranſ. N“ 446. 


p. 118.» Tran/lated from the Latin 
Ache 16. of February, 173 7, about j o'clock: p. m the 


heavens, 8 or 9 ray lower than-Penus, and N 2 little 
towards the ſouth ber vertical cirele. With the naked eye 
| 17 5 r a 5 ſhone with 
a faint light ; yet with a very good teleſcope of Campane's, of 
6 foot, befidesthe tail, which extended to the oppofite part from 
the ſon, = e be a ſmall line without the te 

was likewiſe eſpied the nugleus, tho—encompaiiced. all round 
with a thin atmoſphere. A8 ton er: no” quadrant at 
hand, and not only a fog inter but the ewilight deprived 
the view of the neighbouring xt , the apparent place of 
the comet could not be determibed forcthat night..." | 


From the 16, till the 19. as'alfo after the 23, there happen 


other impediments, whichihind rd małing obſervat ions. More- 
over, it the nights between the 19. and 26, the Abb could not 
otherways determine the apparent plate of the comet than by 
comparing the 22 with Venus; in tegard he only em- 
ployed a: ſmall quadrant, whoſe tube was ſcatce an En T4 


foot in length, From the vertical althudes, therefore, bach wf 


the comet and Venus obſerved-at the ſame time, were colle&ed 
the vertical differences of both, a fol s. 
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been the ſame with this, of which a deſcription has been given | 


comet appeat d for the firſt time in the weſtern part of the 


— 


= e * wy "oy 
— ” * = 
— 4 — * 


1 


— — 
3 


8 
A 
6 
* 
Y 
* 
þ 
k 4 
3 
= 


4 
: 


326 M EMO IRS of the 


On the. 22d the tail of che comet paſied along ne erden 

thread of the micrometer in 1 minute, 7 ſee; of time. The 

micrometer was ſitted 40 the above teleſcope of Campani. 
T ol BEE ATT 307 44.47 


37. 11. 
D. H. M. nn n 20 nne Deg. M. 
26 9 is om th the comet appeat d ah "ae 
== ung Ax 4 19 een 
25 7 30 They appear d under an angle of | 8 3 
Obſervations on the Comet ſoen in "Jatwary and Februa 
17 and an Eclipſe of the Sun, Feb. 18, 1736-7 2 
Philadelphia in Penſy lvanla; by Dy; Kearfly. Phif. Trani. 
N* 446: p · 119. GET JV 16 6 Fr; 7 \ 
O* the 27. of Jan. 1736-7, about 6 in the evening, Dr. 
Near  obſerv'd a dull ſtar about 3 or 4 degrees above 
Mercury, and a little to the ſouthward 05 a vertical paſſing 


. thro' that planet; but he took Tittle notice of it then, not think. 


ing of a comet : But by comparing Mercury's place with the 


xt ſtars, he afterwards thought it might be a comer. 


On the $1. about & hoyts 30 min. 5. m, he took its diſtance 


from Fenn, by a reflecting tHeſcope of Mr. Hadley s, 14 deg. 


40 min. but, by a ſoreſtaff, 14 deg. 30 min. and a right line 
d over the comet, Venus, and he Pleiades. a 
The night followiog About 6 hours 20 mio. its diſtapce from 

Fanus was, by Mr. Hadley's inſtrument, 13 deg. 25 mim. 

r his obſervations, by ſuch inſtruments as he then 
had, being none of the beſt, and the comet growing very dull, 
are as follows. | PIGS Fe hag or; ey 


we”. 


D. H. M. p.m. | ; Deg, M. 
Fab. J. 6 41 The comet diſtant from Venus : 9 +40 
7 3 —— {rom Adebaran 59 40 

|  —— from AMbgentb (by a foreſtaff) 17 45 
A rigbt lice drawn from the comet? | / 

over Henus pais'd over the bright E 

ſtar in the fide of Perſtus. | 


D. H. M. #74 ji” 4 10 Deg ML 
Feb.11.7 14 The comet diſtant from Venn 7 1 
7-. 20 A right line er the comet, Jens, 
and the bed of Caſſiopeia.” | 


Fel. 


— = — 


Feb. ij y 20 The comet an a xi 


een e , 927 
D. H. M. | zh 


to the nortbward of two ſtars; the 
Iiſtance of the ſtars the Dr. ſuppos'd. r 
might be 40 min. and the comer + 


from the leaſt of them zo min | 


| Theſe ftars, he thinks, were the” © 
* © © ſouth node of Piſces; brightelt from : 
Venus 10 deg. 20 min. Alde- © 
buran zo deg. 30 min; as be found + 
8. down; but it muſt be N 
alſe 


No ſtar within ſight of the comet (by 75 
| the F N 
20 30 The comet diſtant from Adebaran 34 0 
1 ee from lucida cap. Arier. 19 30 
e 8 Wanted about a degree of occulus geri; x 
| which was the! | fight | he had of i it. 


The eclipſe could not be well dbſery'd at Phil ene b. 
reaſon” of clouds ; The Pr. trQified his clock by one of Heath's 
large ring dials. 

At 5 hours 18 min. there vas a ſmall $06.10 the (any 0s 
whence the beginning was 1 or a minutes 

Juſt before the end, vis. at 10 hoyrs 31 or 12 win, he bad a 
: ht of the ſun again: and there was then a dent in the ſun's 


edge: '8 cher es mult be at 10 hours 13 ot 14 min. in the 


morning. 
About the middle of the eclipſe there was a large ſpot near 


the middle of the enlightned part, which was the worth fide of 
the Jun; 


A Comet /een in Jamaica in ce. 1736-7 by Dr. Roſe 
Fuller. Phil. Tranſ. N“ 446. p. 122. 


Ar Spaniſh town Jamaica — was thee appearance of a & 
met, Which was ER perceiv'd about the 26. of 
1736-54, but it muſt; by its plainneſF” then, have been üble 


for tome time before. 


It was firſt of all in the weſt, ſome degrees below and di- 


realy under Venus: Every night i it _—_ nearer to that ſtar, 
but inclin'd northerly. :- In ahh a forrnight it was parallel to 
its and i in a week after; it v more to be ſeen. 


Po 


| An Ofermation of 


e. / * 

| 34 ME wort _ ofthe Otten 

: $411 2c 72 | 1 
4 cen. airy, Feb.” oY ape 93 A. Satori 


ee Fa, 1736-7- O. 8 Male 
in the evening them appear d a dim comet, as it was taken 
el under Yenus to the 8. W. 

Theo“ a teleſcope of ig or 32, e like a dim or 
pa yoann g eee rds. 


it the te fee as Nudes; by My: G. R. 
pl 4 Remark by gt. "Machin. Phil. Tra 
Wat p- 14 
AN. 19. 173005 on board the Y ord Man of War, yi 
at Zisbon at 6 hours, 49 min. p. Porferd Man. als ahh 
'broſh tail 3 at which time its altitude was found to be 
g. 15 mio. its diſtance from Venus 18 deg. 5 min. and Vt. 
e it doe weſt. 


- Mr; Machin remarks, that according to Mr, Bradley's obſer 
vations at O ford. the place at the time mentioned ought to have 
been i Long. M 3% T LA, lag S. fo that there ſeems to 
in 


bave bern ſurne mi 


ADefeription. of 
> patho with 1 e 


Phil. Tran. N* 446. p. 134. 
e bas given 


2 Phil. e 282 2 ir k. — 
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1728 8 55 Broynius. was ge — the ſame matter; 2 
ally to prove, * the 2 teeth and bones found 
er ground, — 2 in ſeveral places of N 
name of 2 1's teeth and bones 
1 True bones and teeth of ſome large — pb living 
4 " 

2. That thoſe animals were lephamts; "the ana of the 
teeth and bones with the known ones of es lohy 
8 That they were brought and left there by che uviverfl 

uſe, 

In 1730 Dr, Meferſchmide return'd to "Damtzick from bis 
travels thro! Siberia, and was plcas'd. to communicate to Dr. 
Breynius ſome curious draughts ab a very large icull, dens et. 
ſertus and motaris, with W ins belonging to the anima 
commonly called 1232 ound in Sberia; —_— if 

14 


mak ing this obſervat ion. 


mmoth's fene 


2 . 


— aw wt 4 a" << A 


Q © we 


Tn © 2 co 


„ «novo vcogygm 


- 


- 2. ea» 


agrar Sorry; 389 
Sir Hans Loan 's and Dr. Breynsus's aſſertion, vis. that the teeth 


„ and bones, called in Ruſſia, Mammoth's bones, are the true 
N teeth and bones of elephants, is not only put in à gfeater light, 


but demonſtrated beyond all doubt. 


Y In 1722 Dr. M. ſtrſchmidt found” two very large teeth; and 
making an accurate and nice examination of them, one 
* was ſound to be a den; mo}aris, or grinder, a foot broad, half a 


foor long, and three inches thick, weighing 8 16. and 3 02. 
pretty entire, and only broken in two pieces, and the extremi-- 
ties of the roots ſpoil d. The ſubftance is between that of a 
bone and a ſtone, only that on the upper part of the ourfide, 
ſome parallel undulated lines appear, which ſtill retain the 
enamel of the tooth. ine | 


long and three inches thick,” weighing one pound ad fix 


d like the common wnitornu Joins | | N 

What Tihrand es in his travels Moſco to China men- 

tions of the Mammot b's teeth and bones deſerves to be taken no- 

tice of; as allo the journal of © Zaurence” Langes journey to 

China, to be found in the preſent ſtate of Ruſſia, and the re- 

avi of Pe John Bernard Muller; vide the preſent ſtate 
fand. e | 2 

Thoſe above · ment ion d, as far as the De. knows, ate the 

chief authors that have treated of the © Mammor}'s reeth and 

bones, as a very remarkable and particular curiofity of Siberia. 
From the teſſimonies of the ſoreſaid authors, it appears, 

| 1. That thoſe teeth and bones are found in Siberia, chiefly 

is the northern party, near the rivers Fenizea, Trugau, Mon- 

747 ea, Lena, &. tawards the "icy lea; at the time the ice 

oken the banks of thoſe rivers, ſo that part of the adjacent 

untains fall down; and that rhey are found in ſuch quantity 

3 is ſifficient for trade, and to make à monopoly for the Czar, 

vide the 4 ſtate of Ruſland. FF. 

2. That Tometimmes {keletons of this kind are found very near 


. Us 


complere. 22 +. - areas 1; * s all | 
. That thoſe teeth and bone: are not found always of the 


ſame fize, but ſometimes very large, as denres molares, or 
grinders, of 20 or 24 pound weight, vide Capt. Muller in loc. 
at. and dentet exerts, tuo of 

ide Brand Jes loc. ciratufuretimes if a middle fize, 'as 
thoſe above-mention'd ; and Uher times {till fmaller. - - 


Vor. X; 9 Te | 4 That 


The other is a piece of à dens exertas, or tuſk, ei ht inches 


Ty in ſome places not differing from ivory, but in others 
mY | 


which weigh'd 400 pound; 


30 MEMOIRS of rhe 
4 That of thoſe teeth, vis. denres exerti, ſome are uſed as 
irorg,.to make combs, boxes, and ſuch other things. Capt. 
Muller ſaith (vide 75hrand Ides and Capt, Muller in loc. citat,) 
that in every te ſpett it reſembles the common ivory, being only 
a little mote brittle, and cafily turning yellow by the weather 
or heat, a 

From theſe quoted remarks, joined to ocular inſpection 
Dr. Breynius thinks he may advance three things. 

1. That thoſe Manmorh's teeth and bones are true natural 
teeth and bones, formerly belonging to very Jarge animals; be- 
caufe they have not only the external figure and proportion, but 
alſo the internal ſtructure, analogous to the natural teeth and 
bones of animals. Fs ol, de 2 
. That thoſe large animals have been elephants; which aps 
pears by the figure, ſtructure add bigneſs of the teeth, atcy- 
rately agreeing with the grinders and tuſks of elephant. 

To be convinced |hereof, one needs only compare thele teeth 
with the figures, of thoſe, dug up ſome years ago in Ireland, 
2 of thaſe which repreſent the very natural teeth of elephant, 
and conſider the accurate remarks made by Mr. Molineux and 
others of the Royal Society thereon, ON te 

Nor needs any body doubt, that they are true teeth of ele. 
Barz from the uncommon fize of the Aſammot hs teeth above. 

ention d; becauſe Vertomamus, as the famous Mr. 7obn 
Ray tells us, has ſeen in Sumatra a pair of elephants'tuſks that 
weigh'd 336 pound: And Tergagns, in Muſæo Sepratiant, 

mention of one two yards long and 160 pound weight. 

3- That thoſe teeth and bones of clephants were brotght thi- 
ther by no other means than that of a deluge, by waves and 
winds, and le ſt behiod after the waters returned into their refer. 
voirs, and were buried in the earth, even near the tops of high 
=_ - Mmnountains, And becauſe we know nothing of any particulr 
4 extraordinary deluge in thoſe countries, but of the yniverbal 
_— deluge of Naa, which we find de ſetibed by Moſes 3 the Th 
= thinks it more than probable, that we ought to refer this ſtrange 
phenome nom to the {aid deluge. In fuch - unnct, may not only 
the holy ſcripture ſerve to. prove natural hiſtory ; but the'trah 
of the ſetipture, which faith that Noah's flood was anivertal 
F Ne by many) may be proy'd again by natural 

ir y. An | 

Here it is to be noted, that ſuch teeth and bones are Hkewile 
to be found in ſeveral other countries beſides Siberia, as Poland, 
Germany, Italy, England, Ireland, &c. bat l:{s common tha 
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Kleria, and not ſo well erv'd, but more waſted and 
ined, without doubt, by the greater warmth. of thoſe" cli- 
mares. fb 4 | e ; as bel RN. 
W Hither.arc alſo to be referr'd'the large bones found under 
ad, or rather tuſks of clephants, Loh by the names 
of cbur, or unicorny fofſite, which are of the fame origin 
eiche nanmotb's teeth, but different, as they are beter 
err; and, therefore. for, a great part, have fill the 
atural bony ſubſtance, and may ſerve the workinen as natu- 
ul ivory, and in ſome meaſure the pbyficians and apotheca- 
ies as cbur, or unicornu foſſile.. D 
The following draughts of the above mentioned antedilu- 
es bones of the animal, commonly call'd the manmeb of 
eria, or the bones of the foſſile ſkeleton of an elephant, 
are done to the ancient Roman ſcale contractet. 
Fig. 1. Plate X. cxhibits a front view of the head; it 
Swcighs. 130 pound, three ounces, five drachms, and anc 
cruple apothecary weight, or 152 Ruſſian pounds. 
Its length or greateſt height is 48 inches. 
Its greateſt breadth near the ears, 29 inches, ye lines. I 
__ thickneſs from the forchead to the nape of the neck 22 
ches fe lines. i 
oe Fo en oo 
+ b tbe ſutura ſagittalis, hardly difcernable. > trade 
Wc The bony /eprum gall. or external proecls of the eth 
Jes, without its fellow, eue. er 
. Abe coronal future appearing imperfeck. eee 


4 The o a fincipitis. ea en ee POTTY T7 
F The Wet 44421. of the ſemples. — 70 
£8 The /arurs 


| bdaides of the n e 

The exterval proceſſus 2ygomaticus of. the os . 

5 The, poſterior, lateral, or zygomatic proceſs of the. s 
che outer 

proceſs of the 05 frontis, and conſtituting a part of the. orbit 

che ee, | * A 


0 I ale. 
be outer proceſs of the ei Fortis, forming "he ppper 


= 


A. The upper proceſs, of the og male, joined with 
part of che orbit. 


#. Thc anterior proceſs. of the ot male, voin d with the 
EMIT. . als ERtet. ad 
2 The anterior proceſs of the os maxiare, forming the 
lackets of ide foremoſt tee y 
re N a 
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90 The lower lateral procels of the 05. inter. coaſtity 
ting the lockets of the grinders. | 
A grinder, in its ſocket, one on each fide | 
A. ſurpriaing cavity of the. noſe, ſtretching above the 
polar, through which, by means of its proboſcis, the water, 
drinking, is conyey'd into the throat, in the manner pe- 
. to the elephant. 
1 .2- Exhibits a view of the right fide of the bead. | 
he round procels of the 05 occipitis, entering into the 
bal Atlantis. 
„ The:05,06cipitis of a monſtrous ſize. 
ec Thelambdoidal ſuture. | 
The os petroſum with the mearus auditorivs.. 
The outer zygomatic ptoceſi of the os temporss. ' 
4 The ſutura ſquamaſa of the 05 temporis. 
The os ſinci pitis 
The outer proceſa of the 65 ſromis, forming the upper 
part of the orbit, | 
The bottom of the orbit. 
* The hole of the optic and . nerves, 0 to by 
„ ne ANN dere w Sib abs 
ap the ot ma in'd wit outer 
proceſs of the 08 frontis, conſtituting 2 of the orbit. 
n The anterior proceſs of ihe ſame os male, join d with 
the os maxillare. | 
oy The poſterior lateral or zygornatic proceſs of the ſame 
05 &. 
. 0 Another zygomatic provels of the ſame 0s male, peculur 
to this skeleton. 
A hole pear the foregoing proceſi D* if to let a nerve 
1 to the teeth? 
44 The anterior proceſs of the os maxillare, conſtiturin the 
kets of the foretecth. 
r The inferior lateral proceſs of the ox maxiHlare uppen 
1 the ſocket of an upper grinder. 
ss A grinder faſt in its ſocket, one on each gde ; abick 
no ſmall argument that this szeleton belongs to an elephant, 
and not to the chimerical Behemoth of the Rabbius, or the 
"Bebemaeth, ſappoſed different ſrom the elephant ; of which 
,Buxrorff, the learned Bochart, and others, have treated. 
11 55 Exhibits the back view of the fame head. 
eat hole of the pt for the be palliys! of the 
bb The 


oral Soerrr yl”. 333 
The proce fſus gioluſi of, the v5: occipiris oover d with. , 

2 ; cartilage, entering into the pi Arlanfs q. 
c The os ſphenoides auneiſommo, vr huſilara : 
4d A pecvla —— 2 PO = the vf ohn yr, 

tes an an Oftreo}'s te in wppriratice for 

ee the —— — aH 
ee The outer ſurface of the os orcipiris entire! 
The ſurface of the ſame oporoipimis broken through, 
exhibiting deep winding eclls running G νο,mux½ ide: 
The os petroſum with the meatus auditori p 
32 vere if this be the ou behind the cars, wherein ele- 
5208 are wont to be BUF; and where this one was dameg d 
by the a! hee Leo * 1 Wh ert enen 
The outer zy gowatic os of the os remporas7 4 5 

E Theouter os fromis; conſtiruting the + upper 

pa of the orbit of hs eye. uma | 
The bottom of the orbit, and the bole thar ohbs \paſ- 

fag to the optic and- een es, * by's mall 


£3 203 470 


4 2 get ne of | the — Jain wich the 
proceſs of the os frontis, and making up a part of the urbit-. 
Ide poſterior lateral or zygomanc-proceſs of mee 
o Another zy gomatic proceſt of the ſame o m 
niar th this «keleroms . ods 455079 eee e e 
p. The lower lateral proceſs of the ot man illare, ſup 
the ſucket of an upper grin der. * | 
q The tranſverſc proceſs of the maxillary bone, or the 
greater -03 palati, which is very ſhort in the ſkelerowof an 
clephant, whoſe tongue is ſcarce longer than a mas nn, 
which lenve no room to doubt but ams muſt be cho flucleton 
of an clephanr. 01322 201 9412 14 
rr. The upper grinders, rio teach Gdryiew ld Vote | 
oppoſites an 4,99 in the lower jaw4'>And-'avthevelopiityts 
grinders ate commonly four in number, rhig-ciecumſtuice is 
another proof of Sir Hoes Sloane's and the Dottors © od 
Ar. Di 13111208 4 0 
e The paſſage frat chelneſteidii into the-proboſeis/ arid end- 
hes the ſauces, with' the og vomer very — W 
ill drawn through the neglect uf the painter 
rt be antetior proceſs of the os xtHare, —— 
ſockets of the forercerh; wich are repreſented in fig. 81” 
Fig —— * gr inder, which ſeems to he eh left oe 
ol the lower jaw, ſcen on the — It iweigh'd 8 lb nme 


5 gunces 


| ” ae MEMOIR s of: the 


Pod making half the lengt 


_ and nn weight, or 79 yound 
J. A. 11% 

ts greateſt len b is 13 inches. 454 
1 85 ndicular height ſ ve inches. 6 n 8 
Its thickneſs ot — — wo "* 

it is made up of aboye 20 tranverſe lamelle, a 1 
perpendicularly erect. 258 . 10 o another, and its 


4 Te bee fo ſurface —＋ the exerted part of the grinder, 
b of the tooth, SPASFOF to * 
is obſerv'd in the grinders of the upper jaw. 

4 Tbe ends of the tranſverſe lamelle, termigating 


the ſurface of the exerted part, and in thus grinder /as, / ard 


28 ſtone. 


ee The anterior lamellæ not extending to the exerted part; 
and IS: hid either in the ſocket of the on aal 
ums. 
I The anterior apophyſs or root of. the. tooth, not quiz 
entire. 
The poſterior apopbyſis or os broken a. ha fore- 
A deep ſinus n * ; | 
ig, 5. repreſents the tusk (by ſome 3 calls 
2 horn) of Gaga ht fide, — a twofold. direction by 
being bent — and backwards, which is peculiar to the 
_—_ e fall of it being ſtraiter in che ſemale : It is tbe 
of the ſhops ; and weigb'd 13) lb. one ounce, 


. and two Ele, we weighs, or 160 


— _ | 

Its leogt the exterior arteries, of its back, par 
was 136 inches, five line 
The circumference of the root, where it 0¹ 1 the 
ſocket, was the greateſt, being 18 inches, five line. 

— ſubtended arch from one entremttg to. abe other. 55 
inches. 
The ſame ſubtended arch a c, but hinges, bring 91 8 
The root hollow within, he cerity extending beyond. the 

mark d . ig Gerard at 

b The root rifing above its Cocker, whoro:tbickelts..d l 


-- 14 The place — the ſubtended arch greateſt, being 
; 61 inches. ; #. 4411 419) 


The point of the tuſk Wes bar bent e ene and 


backwards; tho' this curvature could not be expreſs'd. by the 


painter 


r 
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pier ins vie auger is hi harr ali anc of 55 | 


erg tuſk anſwetiag to the foregoing 
entirely like that on the right,” — — contrary Airection 
of its curyature, and its le weight, on account of having 
loſt its point : For, it weigh'd but a8 Ib, ans ounces, 1 


drachms apothecary weight, or 250 
Pig. 6. * — theright thigh — — ws to view 
on its inner fide; which tarts towards the body: lt weigh'd 
21 (b. fix ounces, five drachms, and two ſerup les OAT 
welght, of 2 5. 1b, Ruſſian. | 


ts perpendicular length ze inches dre lines. 5 
The greateſt breadth, of. its upper bead, or apophyſts, I 


inches. 95 
Its circumſerence at tho middle of the bone about 


inches. 
4 The hend icofertd withi.a canilage, placed.on; its nooks 
and inſerted in the 2 of che os iſoblum, — er by 
means of two ligame | 
5 The clit or dent of e uc u wie 
c The upper external or greater trat hunt. 
d The lower internal or r trochanter. 


e The place in the middle of the bene, where the circam- 


deter meaſar'd 13 inches: +: 

7 The Sinus facilitating the free motion of the parella.. n 

The other proceſs, or inward head, nnen a Car» 
tilage,” together with its fellow,” - - 

þ Two vertical finas's in the" ill, anſwering to the ex· 
ternal roc bhunter. 

The bones of this el ee with che ribs, vertebre, &c. 
thereto belonging, 
hill, on the eaſtern bank of the river Indigirsha,- obich £ 
into'the notthern ocean, not far from the nth of the rivu- 
let Wolockowoi Tug ei. 

The river I1digirska to the eaſt-of the river Jena, where i i 
runs in irs o channel, has not been laid down by M. issen 


in his map of the north caſt part of Mia: But its courſeis 


deſcribed by Ybrand Ides in the map of his travels: And 
ſome of theſe bones are found now and then not only in theſe 


rts, but like wiſe in the ſand hills on the rivets Charanga, - ' 


homar, "Tobol, Irtiſeh, c. All at a good diſtance from the 
Tea, tho“ neither elephants nor chimetical behemoth's have 


erer been ſeen in thoſe counries ; Wherefore tho beſt judge 


follow 


on the leſt fide, was - 


were found in the ſandy ſide of 2 * 1 
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follow the bpinion of Dr. Woodward, the Scheuc bæers and 
others, in taking them for the bones of antideluvian animala. 
On the bank af the ſame river, which bank is call'd Sta- 
aijahr, Michas Wolochowics ſaw a piece of ſkin putrified, 


N 82 of the fide of a ſand hill, pretty large, very 


ick, and cover'id with long hair, pretty thick ſet, and of a 


brown colour, ſomewhat like goats hair ; which ſłin he could 


not take for that of a goat, but of the bebemoth, inſomuch 
as he could nat appropriate it to any animal he knew. 


A large glandular tumour in the pelvis; and the pernicious 

etts 4; crude mercury, given inrernatly ; by Dr. Cantwell 

„bil. Traof. N. 446. p. 13% _ 1 

| N E Pr baving been very ill for two or 

thtee years before had loſt the uſe of bis left leg and 
thigh, was fubject to frequent head achs and pains in his 
bones, but eſpecially bis legs: For Which as be had been 
given to women, his phy ſicians ſalivated him twice, lent him 
to ſeveral hot waters, and gave bim all the remedies they 
could think of, but to no-, purpoſe. For, his illoeſs increa ſing 
he had from time to time great, difficulty of making water, 
and going to ſtool. In this condition he came from Spain to 
Marſeilles; and from thence was ſent to the waters of Bal. 
keruc, of which he drank a great quantity; But as they did 
not paſs, his phyſician there -order'd him ſt purges, 
with clyſters ot a decoctioa of tobacco, and the like He 
then began to vomit his excrements ; upon which the phy- 


_ Gcian'to-2 regiment in Spain, order d him half à pound of 


crude mercury by the mouth, which made him ſuffer the 
moſt exquiſite pains ; and his belly ſwe lid, and became as 
tiff as a drum. Upon this Dr, Montagne was ſent for, who 
ſoon diſcover'd the error of the preceding practice, by feeling 
a ſolid body near the refum, which obſtrocting the paſſage, 
hinder'd the clyſter- pipe from entering far enough into t 
gut. A ſter his departure, the patient was again ordered 
ly ſters, which were injected with a crooked pipe, and ſeveral 
urges z till at the end of eight days be died, having | bis 
Telly bigger, ſtiffer and harder than ever. > ved ha; | 
pon opening the abdomen, . with, a Biſtouri, .* 
Kha with 2 whitiſh liquor of ſome conſiſtence:  T 
epi ploon was entirely aida. and floated in this liquor 
nuke ſo much pus. Upon pouring out this water, the 


Doctor cxamined the inteſtines; The colon was bur 2 
worlds - t 


SS — 
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der the ſtomach ; and in three other places at its lower part 3 
and ſo was the carnm : The ileum was all inflamed; and in une 
part gangrened, The lips of the ruptures were rom; with 
excrement, all beſet with a vaſt number of globules of quick- 
filver ; and when the inteſtines were diſengaged and taken out; 
the quickſilver fell from them in large drops. The other vi/- 
cera were in their natural ſtate, except the liver, which was 
gangrened. Fai | 7 

The Dr. being very ſollicitous about the tumour, look'd into 
the pelvis, where he found an excreſcence of a prodigious fize, 
which fill'd all its left fide : He took the knife: and clear d all 
round the tumour : whereby he found the urinary bladder cloſe 
pent up between the anterior part of the tumour and the offs 
pubis, which occafion'd the ſtrangary the patient had been tur- 
mented with, The rectum, which lay upon the middle of the 
os ſacrum, was allo vaſtly preſs d on by the rumour, which 
ſeemed to take ity riſe from the holes that are in the left fide of 
that bone. The ſurgeon, (while the Dr. laid down the knife, 
in order to ſeparate the o pubis with 4 hatchet) cut out the 
tumour : Then the Dr, examin'd the os {@&rnm, which was ſo 
very ſoft that his fingers enter d it every here on the left fide, 
The tumour was of an ovoid figure, cover'd over with ſeveral 
membranes; it weigh'd 2 pound and ; its longeſt axis was 
five inches and - ſomewhat more than three quarters, French 
meaſure ; its ſhorteſt 4 inches three quarters. At firſt fight he 
took it for a Parenchyma'z but upon diſſection, he found it ana- 
logous to the liver in ſubſtance, colour and conſiſtence. Its ar- 
tery, vein and nerve were very large, and diſtributed thorough 
its whole 8 Wherefore the Dr. takes it to have rea 
been one of the conglobate glands of the - pelvis, whoſe veſſels 
5 — to the blood impell'd thither, with greater ſoree and in a 
arger quantity than uſual, on account of the violent exerciſes of 
dancing, jumping, Cc. which the patient had very much prac- 
tis d, caus'd its incteaſe to that enormous ſize. Upon opening 
it, the Dr. obſery'd three very apparent diviſions in it; And 
where the pſoas lay over it, and one of the pyramidales beat 
upon it, it was oſſiſied. | | | * 

The Dr. preſerv'd it in brandy, and found that the ſmall veſ- 
ſels that were moſt fll'd with blood preſs'd it out into the inter · 


ſtices of the 1 ones. 


The weight the patient conſtantly compla in'd of at his leſt 
hip ; the difficulty be had in going to ſtool, and that of. thruſt- 
ing a ſyringe far enough into the rectum to give him à clyſter_ 
Vor. X.9 Uu with 
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> with avy ſucceſs 3 the tumour itſelf, which was cafily felt upon 
tting the finger into the aus 5 together with the palſy of the 
t leg and thigh, might, the Dr. thinks, have given other in- 
dications to the r eg than thoſe they took. And the Dr. 
thinks that the ſrictions and other heating medicines the patient 
was plied with, contributed to augment his illneſs, 
la fine, the crude mercury the patient ſwallow'd, the vaſt 
quantity of Balleruc water he drank before it, with the ſtrong 
cathartics taken by the mouth and anus, ſeem to have cut him 
ſhort of ſome months, which be might have liv'd, had he usd 

no other remedies than a flender relaxing diet. 


A Narhual or Unicorn Fiſh, taken in the River Oſt, in the 
Dutchy of Bremen; by Dy. Steigertahl. Phil. Tran, 
Ne 447. P. 147. 
Owards the latter end of January, 1736, N. 8. there 
1 was taken a ſort of whale, call'd the narhual or ſea- uni 
o | corn, in the river Oft, where it falls into the Elbe, near the vil. 
lage Bellum in the Dutchy of Bremen, four miles from the ſea, 
ere was a great quantity of fat taken out of it, to make 
thrann or whale'oil ; but it was obſery'd that this train-oil had 
an almoſt intolerable ſtench, by reaſon that this narbual feeds 
on carcafits : For, nar ſignifies a carcaſs or dead body, accord, 
ing to Valentini in his Muſeum Muſeorum B. III. ch. 30. 
There was ſuch care taken of the ſkin, before the diſſectiog, 
that it was cur'd with ſalt and alum ; and ſtuffed in ſuch man- 
| ner as to exhibit the 2 figure of the fiſh ; having left with it 


the bones of the ſcull, and ſome verrebre near the tail. 

| The ſkin was ſported with dark brown upon a white 
N ground : The epidermis was tranſparent; and under it was ano- 
: ther {kin very thin and ſpotted 5 but the true ſkin was brown, 
: and near an inch in thickneſs. On the top of the head was only 
found a ſemiluvar bole, as in the porpoiſe, according to the d- 
N ſcription given by John Daniel Major, and publiſh'd in the 
Mi/tellan. Academ. Nat. Curiaſ. Dec. 1. Ab. 3. p. 22 © ſeq 

| This bole opens into the two canals running thorough. the icull 
to the palate, and ate called by Major, duttus bydragegh. 
þ 


There was ho opening or outlet for the f#ces obierv'd int 

ſkip; and Dr. Heigertabl was told, that this narhual voided 

them oven this hole on the top of the head. 1 
A As'to. the horn, the Dr. agrees in opinion with Wormius and 
a . others, who take it for a tooth + But he cannot believe that is 
- . en R690 hr WR Go 1 
Its . X | 1 
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= 
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A Captain of 2 Greenland veſſel aſſur d the Dr. that de 
upon the we a whale-fiſhing, and having taken one; a 
was turning the whale to get at the far, he ſound on the Ne 
ite fide to him, a narbual, that had ſtuck his tooth imo rhe 
— belly, up to its mouth, and ſuck'd the blood and 

umours. 

The Dr. only ſaw the tube dan, wk was carrying t6 Leip- 
fic fair : And us he finds that the figure engruv'd and 1 fe at 
Hamburg has 2 990d reſemblanggy to what he ſaw, he has an- 
pen d 4 print of it, as rep Fig. . Plate XI. 


ws out water blood. 


the fins. 
3. The mouth very ſmall, without teeth in the der jaw, 
2 this dens prominent, or tuſk, which by ſome 2 
= for a horn Tos was no lower j Jaw found. 


5. The onthe right Gi, which, 40 well as the oppolite 
RS 
6. The all c like the oe ; which taken, according to 
| wg is not rn but horizontal. 

He prominent tooth or toſk, hy tiles fie u fad. 
he The length of this nur dual e 6 was 17, 1108 


"The Fiesch 6 feet | 

The greateſt thic rr we WY todd, was 14 feet, 57 

The ſkin was ſmooth without ſcales, like rhat of an cel, and 
was white — with blackiſh ſpots, 


4 Deſcription 45 the 4 boo me Narhual ; by. Dr. Henry Hampe, 
ranſ. N 447- p. 149. 
'N A ek 2 the Belubmer wadt, belonging to the 


caught alive an unknown fiſh of a large ſize, 18 of zo feet 1 

b, and 4 in diameter, 9 of the head, jul 
above the mouth (which i is very ſmall n 
white Hke ivory, and curiouſſy twi The body is white, 


in jon to the is very ſmall, about 16. inches in 
lengeh, and the ſame in 6 Tbe 2 are alſo ſmall, 
about the bigneſs of a f xpence. On the upper part of the head 
. out * probably 

Uu z ipouts 
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1. Shews a femiſonar hole, thro which the ff upon dying, 
. A ſwall rifing on the middle of the back, and Reſhy as . 


Bailiwick' of Netwbaus in the Dutchy of Bremen, 4 


— with black da, — ſmooth like ag erl. be head . 
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ſpouts out water like the whales. On each ſide of the neck are 
placed two black fins, que above the other, and at 2 ſmall dif- 
tance from each other. They are balf an inch in thickneſs, 
of a bend breadth and two feet in length, round on the ſore- 


Part, all fleſhy, and of a liver-colour.” 


Hater Inſet, nos hirherro (deſcribed; by Al. Klein. Phil. 

Tan N. 447. p. 156. © Tranflared from the Latin. 

A Friend of M. Klein's preſented him with a water inſeR, 
found: at Uderwanga in Eaſt Pruſſia among freſh water 

cabs, and utterly unknown to the crab fiſhers. 

From the great number of its feet, and ſurpriſing facility of 
moving them, it may with equal, if. not better reaſon be call'd 
ſeolbopendra aquatica ſcutata, than Aldrovandus p. 7:1. de 
gerts calls a certain fiſh of the whale kind, ſcolopendra ceraces. 

A (Fig, 2. Plate XI.) repreſents the inſet on its upper part, 
cover'd; with a ſhield ; which nearly reſembles tortoiſe-ſhells, 
only that along the middle of the back it is a little gibbous, and 
towards the extremity of the body has a triangular Hiatus, 
lightly indented ;..it is entire, and almoſt of the ſame fub- 
ſtance (yer of a more dilute colour) with the ſheaths of the 
wing of the ſcarabæi Gadarti, uced from weevils or what 
is called ſcarabæus roſarum. The eyes pals out thro the ſhield, 
and are a lutle prominent. | rn 
(Fig. 3.) repreſents the inſet delineated on the under part; 
where; at the ſame time appears a vaſt number of legs: Each of 
theſe has à certain bag as at D (Fig. 5.) terminating in three 
fect, or rather toes: The two anterior ones have this in peculiar 
that 12 three feet or toes are longer than the others, cher they 
differ. from one another in length. All the toes of the greater 
amel Fer feet conſiſt of fimilar atticulatiom; and fuch-as the 
' hairs af the forked; tail of this ſcolopendra, or the antennæ of 
gther inſects haye. 5 255 5 | 

M. Kleis thinks he ſhall not be much miſtaken if he ſup- 
pole, this inlet makes ofe of the longer toes of both the ame- 
xior_ {cet befoxe, and of the hairs of its forked tail behind for 
gurenng, by means of which it timeouſly diſcovers either its 
purſuing enemies, or ſuch as it meets with in Turk ing places; 
unleſs one would chuſe to take the two ſhort horns, that appear 
in the Fig, at that place, 'where we are reaſonably to Took for 


: 
= 


the bead, tor antemng.” U 1 #152 
„Fig. 4) repreſents the body bared of its ſhield,” vie d 
ee jhe back; on account of Which the ſhield' is carefully di. 


vided 
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vided lengthwiſe, which ag to the part explain d is not continu 
with the back, In the thin cuticle of the lower part of "the 
ſhield, and that on both fides may he obſery'd (28 in the Fig.) 
punctures like needle rk. un, ene 
M. Klein could not certainly determine,” whether it fucks in 
the water thro” theſe apertures into the cavity between the gib. 
bous ſhield and the curicle, and again emits it; or whether it 
fills the cuticle with air, or emprics it according as ir has a 
wind either to go dowo to the bottom or rile up to the top of 
the water. The inſections are about 30, but the legs canhye 
eaſily be numbered. In the extreme part of the body whick ſe- 
parates the ſhield, the rings of the inſections are beſet wich 
ſmall ſpines, and that in the ſame order, as they appear deli- 
neated Fig. 2 and 4. 3 Wes ee 

D (Fig. 5.) repieſents one of the legs next the anterior ones, 
together with the little bag. | NOx "I 
5 (Fig. 3.) repreſents another leg in a different view. 

As long as this inſect 1iv'd, it continually and with fingalar 
facility mov'd its feet, drawing at the ſame time into its Theath 
and putting out again, the extreme ou of its bod. 

M. Klein could find no trace of this inſect amongſt authors. 


The {ame Sort of Inſet found in Kent; by Ar. Littleton 
Brown; with a Remark ; by Dr. Mortimer. Phil. Trani. 
N” 447- p. 153. | 944, 4, 10 hun 

M R. Brown preſented to the Royal Society to be kept in 

VA their Muſ#um, a creature, whoſe name he could not 
learn from any books or perſons be had hitherto met with : He 
brought it from a pond upon Bexhby Common in Rent, where 
great numbers had been obſervy'd for five weeks before, The 

was quite dry the 24th of June, 17435 ; but upon its be- 
jag fill'd with a great thunder-ſhower on rhe 25th, within ewe 
days the pond was obſerv'd to ſwarm with them; And what 

Mt. Brown thought obſervable was, that there is no duct or 

channel that could convey them from any adjacent place. 

E (Fig. G. Plate XL) tepreſents this inſect; its legs are very 

extraordinary, De. Mortimer counted 42 on a fide in one of 

thoſe found in Kent; the 20 next the head are nearly of à fe, 
but then they grow gradually ſmaller and ſmaller towards the 
tail. He took vat one of the larger ones of the Jeft fide of the 

cheſt ; the foot conſiſts of five flat membranous claws, with 4 


* 


ſtiff rib along their middle, and beſet with hairs on the edges, 


lle thode of crabs. On the lever ſide of the bog hangs an 
| "Ov 


- 
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oval bag, and beyond that grows à large thin membrane, 
which Ky be extended b * bony rib that runs crols it; 
this membrane and the whole foot is convex on the ſidle next 
the head, and concave” on that next the tail ; the thigh, or 
firſt 2 of the leg, is webb'd on each ſide: So that the 
whole ſtrocture of the legs ſeems to ſhew that they are ta- 
ther deſigu'd for ſwimming than walking. 
1 er at E (Fig. 6.) drawn when the inſeq 
Jay on its as at B. (Pig. 3.) Scvcra! parts of this inſect, 
no bigger than the figures, have lome reſemblance to 
thoſe of the Moluccs crab. | 


Un Arad of Mareorological Diaries for the Tears 1529, 
And 1730-; by Mr. Hadley, Phil. Tranſ. N“ 449. p. 134. | 


E FOR E Mr. Hadley * to the tables, he gives 

ſome account of each of the diaries of the years 1729, 
and 1730, and their contents. 5 
The diary kept by Mr. Haukſbee, by order of the Royal 
Sciery; at their houſe in Crane Court, conſiſts of obſervations 
of the barometrical heights twice. a day, i. e. morning and 
evening, in inches, dectmals, and ceotefimals 5 as allo of 
the thermometer, in its proper graduations, and the wea- 
ther, wih the hour of cnc ervation: The winds are 
Emmted. The depth of the rain is ſet down ſeveral time: 
forthe moſt part in each month, the ſum of which is to be 
divided'by 10 ; the funnel which catches the rain being ſo 
mach bigger in ſurface than that of the veſſel which receives 
the rain from it, | 
That from Southwick near O undls in Northamptonſhire, 
by Mr. Zy1n, contains the height of the barometer once 4 
day; and the winds, the ſteadineſs and ſtrength of which 
is likewiſe mark'd in proper characters: Obſervation is 
made of the 1 * and under currents of the air, when it 
ſo happened. The thermometer is mark'd twice a day; 
the weather oſten, both by day and night; the rain from time 
to time and the quantity of each particular ſhower often 
ſer down by itſe lf, with ſome ot her miſcellaneous obſer- 
vations, as hdlo's, thunder ſtorme, and ſudden changes of 
wind; Ce. He takes notice of his thermometer being placed 
in an 6ut-houſe expoſed to the air, but ſcreen'd from the ſon, 


which is a oper precaution in ufing that inſtrument. The 
remirkable riſes and falls of the mercury are alſo mack'd 


with proper characters, which method would owe, Me 
N. Zar * . a eful 


D 
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aſeful in the other columns, for. compariſon of diaties,'if 


ſme certain rule were agreed on. 


That from Kent, 16 miles, ſourh caſt from Lando = AG 


an account of the barometer once à day; ſometimes twice- 
or thrice, with the hour of each obſervation, and the windss 
weather, and rain ; the proportion of which for every day ig 
given at the end of each month. There.is. alſo 4 ſepatate 


column for the height of the clouds, which the! obſerver: di- 
vides into three orders ; and where there ate two orders at 
a time, they ate both noted; as allo, when any of them move 
with different velocities or directions, which he ſuppoſes. to 
be commonly a ſign of change of the wind : But he does 
not inform us how he determin'd their heights or velocities, 
The reigning wind, and general ſtrength of it, is noted 1 
the end of each month; likewiſe the eclipſes, and the tim 


of the new moons, which be obſerves, make it appear, 


that the notion of the change of weather depending on the 
age of the motion is without any ground ; with other mf 
ce 


lancous oblervations, as the aurora. borealis; fruitſulnels on. 


ſterility of the ſeaſon. He had no thermometer. 
That from Fiudick/wall ip Sweden. by M. Olave Broman 
ſhews the height of the barometer ſometimes once, ſomes 
time twice or thrice a day OS. in Engliſh, meaſure, with the 
winds, and their ſtrength, and the weather, There is! alls 
annex'd to the diary of 1729 an account of the height of the 
ſea water for every day, which Mr. Hadley obſerves 40:\vary 
in the whole about two inches, and is ſometimesanterrapied 
by rain-floods, This, probably, relates to the gides in the 
gulph of Botbþnia. Mr. Hadley bas not. inſerted theſe in the 
tables, as not being of general uſe. There ie no therm 
meter, nor the quantity of, rain ſet down; ** 
That from Aiſinge in Oſtrogothia, in Studen, by Suan 
Laurelius, paſtor and provoſt, gives the height of the hate 
meter for the moſt part three times, ſometimes, five times 
day, together with the hour of the obſervations O. 8. in Hug: 
liſþ meaſure. He refers to the diary of 1727 for. the de+ 
ſeriptions of his barometer and thermometer. The winds 
together with the degree of their ſtrength, the weather and 
the depth of rain, ate like wiſe ſet dum n. 
la that from Upſal in Sweden, by M. Aadrem Cu, 
feſſor of aſtrononiy, obſetvations are made three tuness 
y of the barometer and thermometer; both which iuſtæu- 
ments were made by Mr, Hyuk/bee ; as allo the winds, Pp 
| their 


: 
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Mod run 4 | N a. 
theit-Girenigth,/and-the weather, and depth of rain From time 
tontime an ſet down, | HY 5 at at 

That from Shenalier in Sueden rear i Trolbetta, by M. 
Tunſia mu Waſſerins comaius the height of the; barometer 
twice a day, ſumetimes three times O. S. in Srediſh feer, 
inches and decimal, hich being ſuppoſed to be to Engl 
a0 $7473 75-40 000 che mean heighis arc reduced in the 
following tables to that meaſure. Ihe winds allo with their 
ſtrength; aud the weather, ate noted. There is no thermo- 
meter. Notice is taken of thunder ſtorms, and other me- 
dn ee 
. Ia the account of the Sadiſh diarics for 1528. Sve. 
naler is ſaid to be lo Londos ſcet above the ſurface of the 
ſed; The mean hetybi of the baromerer. there in theſe 
two vente, is bat 29,4) inches, which would give the height 
ol the place neat 430 ſcet, according ta the reckoning herceaf- 
ter mentianed : Thereſote Mr, Hadley thinks there mult be 
ſome: cniſtake ; perhaps ſome air might have gone into the 
top of the? tube, or the ſcale be placed ton high. * 
That ſrom Lunden in Sweden, by 4 2 .Duenſel profeſſor 
of-iathematichks in che Gzroline academy, coptains obſcrya- 
tibns-of&-the- barometer twice a gay, O. 8 io Englifh inebei 
add\decimals-and fourth parts a them; the winds with their 
ſtagth, and the weather, Lhbethermomcter is Horentine; 
therefore the. obſc trations are not inſerted in the table, The 
tuodtbly mean there given, is taken Gmply between; the 
tmolextremes/ Mr. Hadley has given it to the tables taken 
thewher ways as all therreft are, 
That: from- Bygdea.in Sweden, by Vi. 7obn Telius, paſtor 
there, contains obſervations of the ;brrometer twice, # day, 
moming and evening O. 8. 1n:Englifp inches and decimals ; 
theavinds, with their ſtrength, and the weather, The two Taft 
moths ate wanting. There, is no thermometer, 
That from Berna in Sudermanland, by M. And: Geringius, 
paſtor and prov oſt, conta ias obſervations of the barometer 
theic# n day; except in the ficſt part of January, O. S. in 
YA inches and decimals, the winds with their, ftrengtb, 
and the weather, with other meteorological obſervations ; 43 
alſa on dhe ſeaſons, 45 ta ftulifulneſi an Kerilicy, c, -The 
aundy arboreals i. is feequent]y. mentioned. The thermometer 
wspecoliarly-greatugted, api ſa could not be inſerted, There 
i” s tolumaJor rain, with marks, which Mr. Hadley unde t- 
ſtood not, 8 2 2 a 


From 
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From Mittemberg in Saxony, there are K. comm. 
nicated 3 the one from M. Mar. Haſius, -profeiler 2 
matics ; the other from M. Meidler: Tbat b N. He has! 
the height of the barometer ſeveral rimes u Ay, beine e 
four or five times O. 8. in Eng | iebes and decimals; a 
the parts of theſe in vulgar fractions, bur reduced: to deci- 
mals in the tables. He employ'd two barometers and ther- 
mometers: Thoſe marked E are Mr. Hauk/bee's ; thoſe markt 
Il, Florentine, The coldeſt day he ever obierv d W] “ͤ F 
the 5th 17.26, It alſo contains the wind, with- their ſtrenpthy” 
and the weather. M. Weidler gives the beight of the barome-" 
ter three times a day, N. S. in Paris inches and lines, and 
the parts of theſe in vulgar fractions; likewiſe the Winds, 
and their ſtrength, and the weather, and the quantity of rain” 
in cubes and lines : but at the end of each quarter the depth * 
is given in Paris inches and lines. The thermometer is 
Mr. Hau bers, There are ſome aſtronomical obſeryations* 
of eclipſea, Cc. Hs takes notice, that an octultation of . 
ms by the moon, objerv'd with an 18 ſout teleſcope; may 
ſerve io prove the moon to have an atmoſphere : For; being” 
then in #s quadrature wick the ſun, it appeared to lol e 
cuſps, and! become oval, when it came near the moon. Mr. 
Hadley for two years made uſe of M. Ham's baromerrical- 
and t metrical obſcryations, being O. 8. and "Eat 
meaſure, tho the three laſt months-of 2730 ate wannag- 
The depth of rain is taken from M. Midler, and reduced 
from'Paris to Enghſb meaſure, ſuppoled to beay 1 ] 
1000; but ia not reduced to the old ye. M. inn refers: 
to his me ical obſervations ſent ye. me 
The year 1430 beobſcrves to have been more wet and 
than had been known, and the ſky very miſty. © 2756 
That from Padua by 8. Polens ſheus the height" of the- 
barometer once 4 day O. S. in ENI inches and decimal, 
the wieds, ned. eee their eee 
weather, | | (YM THAT 
A particular account of his thermometer, as lib the a 
ſervations on his diaries, containing in all fix years, have 
been publiſhed in Phil, Tranſ. N 4:13; The depth of rain 
n . I * Blas 
hat from Bengal, by Mr. Bellamy, pt 0 | 
tory, contains the height of the rhertnometer twice a. day. 
morning and evening, as alſo the winds with their ftrengeh 
and the weather for the year 1730. The medium of whe 
Vor. X. 9. b ben 


* — 


the weather three times 4 day, and wind once or 
"3; In 1 30 60 


mean of the whole year is ter down for cach place. 4 
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C++ 5 7 
neee 
thermometer id taken both —— Dong and morning 


beights ; /the difference there be ig very confiderable in pro- 


ion between morning and"evening}® et 
That from Boſton, in New England, by Mr. Dudley, ſhews 


twice, 


There is b Herwochtte re 
57 le from am- Coum, Sourbwick, Kent, 
Hudick/vall, Oſtrogothia, Upſul;” 2 Lunden, Bertna, 
Nienberg, Tad 499 Boſion, ate" continued in the ſame 
manner. The Abo obſervations” ſor the Jeat 130% by M. 


Sporing, ſhew. the beight of the baromerer twice à day in 


- Smedifo. inghes and, decimals; but the mean heights ate re- 


ducecſto Engliſh meaſure in the tables: They ke wiſe ſhew 


' the winds; and. weather, and ip the laſt column the auroræ 
© boreales;, which arc frequent in moſt months of the year. 


That from 2 by S. Cyrinun ſneus the height of the 


thermometer {which is one of Mr. Haukſbee e) once a day, 
. alſo the winde with their ſtrength, the weather and the 
depth of rain in Neapolizan meaſures, 2 3 of which. make a 
Landon inch, to which they ate reduced in the tables. The 


barometrica 4 Ke has not Ter'down; becauſe he found 
them not to agree with thoſe of former years, which made 
him ſuſpect his inſtrument to be out of order: But at it 


appears he had remos'd his habitation, it might be owing 

- $0 its being fituated higher or lower than the former. - An 

Eęrupt ion of Veſuvius happening, an account is given thereof, 

and of 2 done by li Vers, 
ne 


| ning, and likewiſe of the ſeaſons, 

as to frpitfulneſs. and he thineſs, vide Phil. Tranſ. N“ 424. 
Note, in ſome of the diarics, the numbers ſhewing the 
decimal parts of the inches, are ſer down in fingle figures, 


without any rule or eypber to diſtipguiſh ther from the cen- 


teſimals, and ip others the centeGmals in like manner: But 


It 1s eaſy to form a judgment of che authors method by con- 


ſidering them, 
Having given an account of the method and contents of 
the ſeveral diaries, Mr, Hallzy proceeds to the tables ex- 


trated from them, f | 
he barometrical 1 . of two parts; the uppet 
ghe of th 


Mews the mean hei e barometer, taken in the me- 


* thod. formerly propoſed by Dr. urin, for every month 
1 ade hout the NT ob br AB 4 in each column thc 


igheit month is mark'd with an 5, the loweſt with an J, © 
make them more obſervable to the eye. At the bottom the 
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. terations of the air extend farther. than che ir eſſect 


MEMOIR 8;ovf be 


Ar. Hadley wakes the following Remarks. 


1. He obſerves on the barometrical tables of theſe two year, 
viz, 1929, and 1) 30, that they confirm former remarks. made 
by Dr. Der ham, and others, of the agreement of the harome, 
ters in places at a good diſtance from each other: Npt only 
the mqathly mean heights agree in the three, diaxies of the 
aforeſaid two years in England, but alſo the greatch aſcent 
and deſcent of he mercury bappen commonly on the ſame 
day; and the baromcaters have been found! to agree jn theiy 
motions ta an hour, FA far alunder as Tc ownubey in Lancaſhire, 
and Greenwich near London, which 15 near 160 miles, the 
that might be partly accidental. The harometer- at Crans. 
Court and Southwick, diſtant about 55 miles, bę ing compar d, 
ſcem very ſeldom to vary from their mean differgngc; above 

' 75 anda half each way; at Sourhroick'and Kone, ſpmeching 
more. From whence it might be expe&ed that; the weather 
ſhould be much the ſame in all theſe places; which. neverthe- 
leſs ſcems not to agree with accoynts,/ip years, from dif- 


| ferent parts in this ifland, not very far diſlant: And Mr. Had- 
"* be 14 has ſomctimes obſerved clouds to lie in ane 


the horizon for a great part of a day, which have Ade gd 
a large quantity of rain, in ny not far off, while the place, 
where he has been, has all che While . a fair weather; 
and vice ver/d., Whence it appears, that the barometrical al- 


as to the 
production of rain at thoſe times... Comparing the Diaries of 
Crane-Court aud Up/al, be finds the. barometers. vary from the 
mean difference ap inch and 4 half each. way; - Crane: Cours 
and Padua as much, or more, apd oftgn $9.9 ace quite con- 
trary at the {ame time apd.their monthly differ ns are 3}- 
ſo very yariable ; fa that their agreement at any-timg ſet nu 
to be but accidental, TT 134 r His wor e: 
2 3 that the deſce pts of ibo merqury/beJow the 
mean heights of ech place, taken in this way of e 


are genecally much greater than the aſcents of it above a 
there arc alla, in.gvcry year, ther extraordinary deſeenc 
the . o the me kind, The — GAIA to ba 
this; ramely, becauſe the, expangon of the air, hereby 
becomes hghter in ſome one place, being the original af tbe, 
alterations 45 the atmaſphere, its, effeAs by ſation. if 
accumu/afion,0f 16 2110 the: places round about will be moe 
diſperſed; d thergtore l;ls ſeuüble. 

8 1 3. The 
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3, The variation or gange is grester the farther north, as 
been heretofore ohſerved, and appears in theſe tables, in 


it 1s generally une in the winter than in the ſummer 
months. The of the motion, of the mercury upwards 
and dowpwards, taken from the Berlin wand'riog line, wich 
pair of camps ſſrs, in 1746; mounts t about 76 inches; 
which gives 54 for 3 month, and gbout , z 1 tor esch days 
t the barometer in by much moſt Ready in ſummer. - 
4. The mean height of the' barometer hath already been 
applied to derermine the reſpafive heights of 97 and 
ikewiſe rhe abſolute height above the ſurface of the ſes. Dr. 


| ſuppoſes, from M. Marotte, the mean height at the ſur · 


of the fea, to be x8” , Paris meaſare, which reduced 


to Engliſh, gives 29,993 neben, This agrees very well with 
2 diary, communiceted to the Sowdery, containing 10 months 
2 car 1723, abd January 144; the anthür of which 
by ment, that in the place where bis barometer 
was kept, be morgury ſtood d 3nd + higher than at the ſur- 
face of the ſea, whieh was not far from the place of his habi- 
tation. The-mean height aſ the barometer for rhoſe o months 
(caving out the Janda, ee which ſeems to be a 
irregular month) Mr. 8 
adding g , it will ore the mean height ar the torface of the 
ſca 29,99 5+ $9 that the difference between theſe is only, 0,0183 
and therefore, probably, may be near the truth, but may 
bereafter be mote exactly determined by experiments. Then 
allowing about 90 feet; or rather let, for each” roth of av 
inch in'the height of the mereury in ſmaller alrifudes, or in 
ater according to the tables calculated for that I by 
— Dr. Nertlrron, and publiſh'd iu hi. Tram,. 
N' 388. you will have the height of each place pretty near, 
jdet} the obſervarions be carefully made, and continued 
ſufficient time : For, the yearly heights in one of 


2 theſc ra bles appear to differ near =; of an inch in 


two years: And in moſt of them, the laſt of theſe two 
years exceeds the firſt, two'or three hundredth patrs; the ba- 
rometer-alſo ought tor to be fernoved 10 lower or higher 
Ar to the thertionhettical tables, and thoſs of dhe rat, 
Mr. Hadley only temarks, that the thermometcrs agree, 1 
5 „inne . 1 y 


win & *T 


which he has put the Latitude e cach place; and likewiſe | 


S&beucbz4r, in his tables, publiſhed in Phil. Tranſ, No 405. 5 


to be 29,825, ro hien 


* 
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cially as to the hotteſt days in the year, more than might be 
ed from places at ſuch a diſtance, SY EO | 
winds arc of ſo uncertain and variable a nature, that 
they require 2 more than ordinary care and diligence in ma- 
king the obſervations, and a great length of time, and a com- 
2 of a vaſt number of them, before any thing can be de- 
aced more than is commonly known ; and therefore Mr. Had- 
ley only gives this hint, namely, that if the obſervers would v 
take particular notice, in great ſtorms, of the time when the 
mercury firſt begins to riſe, whether before or afrer, or in the d 
very height of the ſtorm, it might be a direction to Judge, 
an abatement or increaſe of it might be expected (if t 
any regular order ſhould be found therein) which might be c 
ſerviceable on ſome occafions. But if any attempts ſhould be 
made to lay down any thing certain concerning the riſe and 
progreſs of the variable winds, it will appear; by confidering 
the-cauſe of the trade-winds, that on the ſame account the | 
motion of the air will not be naturally in a great circle, far 
ee ſpace, upon the ſurface of the earth any 
re, unleſs in the equator itſelf, but in ſome other line: 
And in general, all winds, as they come nearer the equator, 
will become more and more eaſterly ; and as they recede 
from it, more and more weſterly, unleſs ſome other cauſes 
- intervene, „„ 4, 51 
- By che continuance of this method, in proceſs of time, 2 
diſcovery may be made of ſome regular courſe in theſe things, 
| PF ite, de 


4 which may be of uſe,  _ | 
| G T7 $9534 3% = D100 
4 A Solor. Eclipſe, obſerved in Fleet-ſtreet, Feb, 18, | 
= 17375. by Mr. George Graham. Phil. Tranſ. N? 447. 
| d P- 17 5- | : a a » 4 1 44% 
= Ho. Min. Sec. aut ty, 


At 2 25 9 p. m. a ſmall impreſſion appear d on the ſay's 
limb, Mr. Graban judges the beginning 

\ _....._ to have bec about g; or 5 ſecbnds ſooner; 

83 21 28 The 1050 of the firſt" and larger ſpot co- 
N * ver j p | » "3 IOHTIONH HV 

29 30 The middle of the ſmaller ſpot cover'd, 

40 4 The coſ ax nw Sion "47 nu, nan 

4 3 34 The 1 7 eee (4 WHT 7 
35 32 The middle of the larger ſpot emerged.” 0 

58 21 The ſmaller ſpot emerged, or a litiſe before. 
Apparent 


a | s 
a2 n 


Ins 


1 57 ene — 1057 


1 
3 o The chord — — — 774 
17 7 32 The chord 4 — — — 85 

34 The chord | 622 

Then . "cloud cover d the upper limb, and imercepted che 


view of the ending, which was ſoon aſter. 101 
Between 12 =: ptr o' clock, Mr. Graham meaſured the 1. 


diameter, with à micrometer. 


At the time of the greateſt 2 the lucid part of 


the ſun's diameter was equal to 392 ſuch nt ar . hole 


diameter contain d 2188. 
Mr. Crabam had a tranſit nn — od of Siu 


2 he ; which, compared with preceding tranſita, he found 
” his lock wenr about one ſecond in «day 00 fat for mean fo 
time. SR 


The ſame Edipſe obſerved at the Royal 9 ar Green», 
wich, in company with Dr. Halley, by Dr. e * 


Trans N* 447; p. 7%. 
Apparent The Time. | 


At 2 25 HAN The beginniog 1 = ? 
end. | 


3 
"Ar be end, e ſun's limb appear d ſomewhat tremulous ; 
and a ſmall thin cloud came over it. Dr. Bev judged the 
time might be relied on to two or three ſeconds. 


The ſame Eclipſe obſerved at Edinburgh, &c. by Mr. Colia 
— Phil Mana N* 447. p. 177. 
In the hiſtory of eclipſes, collected by Ritcioli, FOR are 

very few ſaid to be anvular; and' of theſe ſome have” been 

ee as that ſeen by 7 2 7 at Rome, April A I 1507» | 

that ſeen by 7 Henius, at Torgou in A eis, Feb. 23, 
15983 which ate both diſputed by Kepler. 

Aſtrogomers, both ancient and modern,” have been 

of opinion, that no eclipſe can be annular: Andfince ſuch 

ſeem to have been rarely obſerved, ani Mer. "MathaiYin has 


not met with a particular deſcription of any of chem, he gives 
as full an account of this eclipte,” as he can collect from the 


obſervations made at Edinburg, and thoſe mn to 


rom the country,” Daring 
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During the eclipſe, the KV was generally fevouttble in th 

Dachers parts of Sco//and;-mt cho there were great ſMowtr, 
offeow nehc nerthyrheytrud/fornecmies a He of it. There 
v6x{omethingivery entertaining in the annular ap 8 


7 ——— new<o all Sho ſaw if, that 
to the curious, without ſtriking terror into t 25 vulga 
IL extended: fomrhwards almoſt 20 Hor pre in e 


land, and beyond Inovyrne/Fnorthwards: 80 that 2 part of 


England, and amen Kronland, were: within its limits. 
Mr. — A 2 _ not — learned bow fat the north li- 


n 


3 
Teo days the eclipſe, Mr. — ue to ſeve- 
— of his nee in the that they would 


determine the duration of the anmmblar appearance” as cxatth 
as poſſihle, in by eon their obſervations, to hare 
traced the path of 5 centre, a — limits of this phengwe- 
non after the example given” in 171 Dr, Holley, to whom 
by that aft mcal bi- 
ry afford. Mr. — giveb an Abſtract of rhe actouvts 
het rerei vd in anſwer to theſc letters, aſtet firſt dcſctibidg the 
obſeevations'at Rl g 
Te times of the a nee at Edinburgh were An 
2 bendulum clock of M Grabau; from Lot Vikewiſg 
Mr.iMaclaurin had the meridian inſtrument Nn of 
the u 


$xamincd»+' The merid ion line was often adju 
antes and en en account of the tranſiis of the ſun in 1 


— and a Protyom in a fixt teleſcope, way kept by. 
— 6ir.a long time before and peace nes And 
eamparing - bis obſervations; Mr. Mar laurin cannot doubt 
that the times were derermincd-with folficient'txaQuels;' bei 
with him when he ext#mined the meridiao, and oblery 
tranſits ; particularly. the day of the cchpte, when. 


1 tranũ t jo ie Meridian, it was found chat the. clock 


wes-befuge the apparent time 13 min. 29 fee. and ſu muth 
eee ben the times, tht wire mark d Bucin 

vat. 
The. luntude of Bdinbur is commonly tld 9e be 5 $5 K. 
green 55. minutes 5 and by tris), this wolt be near the 
id in ſome map and tables it be repreſented greater. 
n as obſervation tad at Edinburgh of the 72 of 
pier, Nn. ' 26.1532 with an nee the 


comparing 
:the Junat cli 


end of the. le eclipſe by Mr, Gro. Crabun at bis _ 


+> I 


* 


rr eee —0Q 7”. I nw Gt 23. by 5 2 * I 22 8 ES 2 


144 18 93 5 
| Rol Soctery: 62 
Hęeetſireet, London, the of the former is a little more 
thao a minutes of time farther weſt. 3 
Some days before the eclipſe the Lord Aberdowr ſet up a 
clock in the caſtle. of Edinburgh, and adjuſted it with Mr. 
8 by a 2 that — — es The _ 
were red together the da the eclipſe at noon; by ' 
4 cannon fir d the caſtle; ſome perſons being appointed to 
attend each clock; and mark the ſeconds when t heard 
the ſaund (an allowance of two ſeconds and a half being made 
for the progreſs. of the ſound; which. was determined by ſeveral _ 
trials at night) the clock in the caſtle was ſound to be before 
the _— time 12 min. 19 ſec. and ſo much is ſubducted 
from the times that were mark d in the caſtle during the obſer- 
vation. It was agreed to give ſignals to one another mutually at 
the beginning and end of the eclipſe, and at the beginning and 
end of the annular appearance, which was a cannon from the 
edſtle, and a ak ary the college, tho" na'regard is had 
to theſe ſignals: in marking the times of the appearances. 
His Lordſhip. made uſe of a reflecting teleſcope of 1 5/ inches 
and a half focal diſtance, that magnified go times: only he 
obſery'd the annular appearance with one of five inches and a 
half, that he might have a view of the whole diſk of the ſun 
at once. Mr. Shart obſer v' d the beginning af the eclipſe with 
a teleſcope of 1 5 inches and a half tocal — that magvi- 
ed tag, times; but the annular appearance with dne bf. the 
oi > peut oe” 3 nes > wager bac, ooo 
ma gnified 30 times. with Mr. 
Matlaurin obſerv d the ar from. the 2 end, 
took in the whole dizk of the ſun (having been made by Mr. 
Short for this put poſe) tho the focal, diſtanee of the hig 
lum was nine inches and à half ; and cho' it bears a higher 
charge, he made uſe of an eye glaſa on this „that mag - 
nifles only 50 men, „ i e eee {noon Hor 
- By a gomputation made at Edinburgh from Sir:T/aac'New- 
ton's theory, Mr. Maclaurin expected the eclipſe would begi 
at two hours fix minutes apparent time : they therefore look'd 
attentive ly towards the ſouth-weſt part of the fun's-limb from. 
two o'clock. At two hours five. mines. 36 ſeconds was per- 
ctiv d a. de preſſion that was. juſt diſcernable on the ſun s limb 
near that place ; the ſigoa l at the callege as ben made, but by 
an accident my Lord Aberdaur had. benu hinder d ſrom ob- 
ſerx ing the ſun at that time; However ben he look d for it 


he ſaw it was began; and his ſignal gaye general intimation 
Vot. X. No Fo g Z 2 of 
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dec 4s an object of 
been in the act 
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of this to the town, about 40 ſeconds after they had firſt per- 
cei iH it at the college; and as far-as Mr. Maclaurin learned, 
it · was not diſcerned by the eye; tho" aſſiſted with a ſmoak d 
glafs, till about this time.. rt. fo. | 

Mr. Matlaurin obſerv'd the progreſs of the eclipſe by a 
heliofcope 3, but, after 10 digits w ere eclipled,. he returned to 
the teleſcope, to attend the beginning of the annular pens 
A little before the annulus was complcat, a remarkable point 
oft ſpeck of pale light appeared near the middle of the part of 
the moon's circumference, that was not yet come upon the disk 
of the ſun ; and 4a gleam of light, more faint than this point, 
ſrem'd to be extended from it to each horn: He did not mark 
* preciſe time when he firſt peceiv d this light, but he is ſatiaßied 
that it couſd hardly be lefs than one fourth, of a minute before 
os annular appearance began. Mr. Short (who was in another 

amber at ſome diſtance, and made uſe of à larger / teleſcope) 
aflured Mr. Maclaurin that he ſaw it 20 ſeconds be fore the 
annulus was compleated. 589 ben 
Mr. Maclaurin was ſurpria d with this light at firſt; and did 
not immediately recolle&; that it proceeded probably from the 
fame crown that was ſeen about the muon in a iatal eclipſe of the 


. 
o= 

4 
- 


"fun at Naples in 1605; and was obſerv'd by ſeveral perſons in 


different parts of Europe in the three late total eclipſes of 1906, 
2715, and 1724. He did not expect to have ſeen this light, when 
t much of the ſuns disk was uncover d; but as be kept in the 
ecleſcape_only fo much of the disk as was neceſſary for aicer- 
taiving the time of the formation of the annulus, this muſt 


: Have contributed to his diſtovering it: For, this light was very 


faint, compared with what a d on the ſun' arch near 
he ſame, place the moment it was uncover'd, and the annulus 
compleated, 00 d e 2h . 7% 63 400 
| Moſt of. thoſe, who obſerv'd the eclipſe with teleſcopes, 
mention in their letters to Mr. Maclaurin, that as the annulus 
was forming, they perceiv'd the light to break in ſeveral irregu- 
lar ſpots neat the point'of contact, and that the moon's limb 
ſeem d to be indented" there. Suthe expreſs themſcices, as if thoſe 
irregular parts had appeared to them im a kind of motion. 
In freer to lord Aberdour, it is deſcribed by Mr. Bayne, 
profe fſor of the munic ipal law in the following manner: 
* What appeared to me "moſt entertaining, ſays he, con- 
* fider © meg. when the' extremities of che 
,* horns,” fortned upon the face of the ſup;/ſeem'd, as ii they bad 
ion of uniting their points, the * 
s 


r —_ 1 0 — — 


r r e „ 


the fan was very 
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© the extremi:y of the "moon's disk exhibited the appearance: 
as of {mall bodies in particular motion... 
Tbete was not any undulstion at this time 09 the circutnfe* 
tence of the ſun. Mr. Maclaurin hods that ſuch appearances 
of a tremulous motion in certain periods of, {oli echples arc 
mention d by Zeveliusand others, 8 

Lord Abe rdour ubſere' d the beginning the annular 155 
pearance with a. ſmaller tele ſcope, .and., percels'd only 2 narrow * 
freak of a dusky ted light tg tinge the dark edge of the 
moon, immediately before. the xing was compleated, and After 
it was diſſol d. eee e bee 8 

At three hours, 23 minutes, 55 {ecands, the circuniferente of 
the ſun appeared compleat, and perſecly circular, At the me 
inſtant the ſignal from the caſtle was.made,.aod in 4 {econd” or 
two the cannon from the caſtle was heard. The annuwus appear d 
to the eye to be central for ſame time ; but in the teleicope ir 
was always breader towards. the, ſouth. caſt than, towards” the 
north- we 2 che ſun's, disk. The bresdth appeared wür 
2 to the naked eye than could have becn;cxpected ſrom the 
difference of the ſemi diameters uf the fun and moon, © This 
was fo temarkable, that ſuch a phenomenop mult. have con- 
firmed thoſe aſtronomers: in their opinion, wha imagined that 
the diameter of the moon is contracted in her e with 
the ſun. This appearance, proceeded chiefly, Mr. 1 0 
ſuppoſes, from. the light's incroaching on the Thadow, ds ig 
uſual : Hot whatever was the cauſe, cygry, body fem d tyrpriz'd 
that the moon — ſo mall upon {an's. dk... 

It was obſerved that the motion, of the moo A pear'd' töte 
quick in the formation and d iſſolut ian of the au than or 
ing its cont inuauce. This is particularly deicrib'd by Mr. Fi 
lerton in a very exadt account of the cclipſe, as it appear'd it 
his ſeat, at Crosby, near Air, on the welt coaſt of Kr 
The annulus appear d to be nearly of an, uniform breadth 
f Gn the greater patt of the time of itz continuance, but 
© ſcem'd to go off very ſuddenly : $0, that when the'dilk of the 
moon approach d to the concave line af the ſun's dilk, the 
ſeemꝰ d to run together like two contiguous drops af water \ 

n table hen they touch one another; and he adds, that it 
rr roi tif ot a ohiel's. ot; 

This appearance ſeems to be accountable from the lame opti- | 
cal deception as the former. 7 4 Irres 4 244 off ps | 
Daoring the appearance of the annulus, the direct light of 
confide:aþJ.: 3 but the places, ſhaded from, his 

222 Usbe, 
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ligne, appedr'd There ws 4 duſk in the atmoſphere 
pecially towards the north and eaſt. In thoſe chambers that 
had not v weſtwards; the abſcurity was conſidera ble. 
Venus appear d plainly," and cominued vifüble long after the 
annuus was diſſol ed; and Mr. Muaclauyin was told that other 
ſtats were ſeen by ſome 3 One Gentleman is poſitive, that being 
Maded from the ſun, he diſcerned ſome ſtars northwards, 
which he thinks by their poſition were in Urſa major. 
R was very cold at this time; little thin ſnow fell, and 
ſothe little pool of water in the College area, where there was 
no ice at two o'clock; were frene at four, A refleRing teleſcope 
of a large fize, and of a much greater aperture than ordinary, 
that took in the whole ſin, and burned cluth very quickly thro? 
the tinged glaſs at the beginning of the eclipſe, and on that ac- 
count dould not then be us'd with' ſafety, was that by which 
Mr. Short obſerv'd the annular appearance. Some curious 
Gentlemen found,' that a common burning glaſs, which kindled 
tinder at 3 hours 59 minutes, and burned cloth at 3 hours 8 mi 
nates, had no during! the annular appearance,” and for 
me time before and aſter itt. 
e Thoſe thinge Mr. Maclaurin ment ions moſtly on the report 
l of others: For, during the greater part of this appearance he 
| was obſerving thro” the teleſcope the progreſs of the moon upon 
whe fs GHz enn FA TH 51 
The firſt internal contact of the diſks, at the formation of 
the annulus, was confidetably below the weſt point of the ſuy's 
diſk ; and the ſecond contact, at the diffolution of the annutas, 
emed to be about 10 degrees caſtwards from the north point or 
zenith of the diſk: But he did not find that the pofition of 
"thoſe points of contact could be eſtimated with exactneſs on ſe- 
'Veral accounts. The breadth of the annulus towards the ſouth 
eaſt part of the ſun's diſk was at leaſt double its breadth towards 
the oppoſite part, about the middle of this appearance. An 
apparaths, by which he was in hopes of being able to deter- 
mine thoſe things more accurately, was not ready. He pro 
| pos d to have made ſome eſtimation of the ratio of the con- 
tinuance of the annular appearance, where it was central to its 
| ' . | continuance at Edinburgh, from that of the arithmetical mean 
betwixt the numbers that ſhould expreſs the proport ibn of the 
Apeaiclt and leaſt breadth of the annulus to the geometrical 
mean betwixt the fame numbers; or from the ratio of the ra- 
tlius to the fine of half the arch, intercepted between the * 
$i” „ „„ es. 22 1 4 * „ poin 
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points, of intemal contact: But he did not obtain cheſe ratig = 
with ſufficient exactoe ia. ollenants 

At 3 hours 31 minutes 33 ſeconds, the annuus was diſſol ed. 
after having continu'd 3 minus, 48 ſeconds; And bete again 
the fignals were heatd immediately, aſter oderitorber, -\ The 
middle of the eclipſe was, therefore, ) at 3 houts, 26 minutes; 
49 ſecunde. In this the time of | obſervation: did not agree ſo 
well with the time by computat ion, as in the beginaing of the 
eclipſe, the difference be ing here about four minuten The 
irregularities of the moon is ſurface,oceafion'd the ſame appears 
ances, in ſome meaſure, as at the formation of the annulus,; -- 

When Mr. Maclaurin returned to the helioſcope, there was 
ſome time Joſt in directing it towards the ſun ; and when he got 
the image in a doe poſition, thete was leſs than eleven digits 
eclipſed ; and he ſuſpects that it never amounted to full eleven 
digits. He had no mictomete . * 
After taking ſome more digits, he went with Sir Zobn Clerk 
to a neighbouring houſe, to obſerve the end of the -<cliple, 
By a ſignal that Was made ta the pęrſon u bo attended the clock 
(two ſeconds being ſubdùcted, that were luſt in N 
nal) the end was at 4 hours 44 miautes 1 ſcconds. The wind 
blew hard at this time ; ſo that the te leſoope could not he kept 
very ſteady, and there wa ſome undulation on the.cirtumie- 
rence of the ſun: But Mr. Maclaurin cannot think that the 
error of this obſervation can exceed three or ſour teconde;rthe 
circumference of the ſun appearing to him complete at that 
jaſtant. 44 1 „ein Ferne . 4. hog Gib 
Me. Maclaurin now ſubjoins the obſervations made in the 
Caſtle and College in one view whereby it sppears that they 
agree preciſely as to the continuance. of the annulat appearante 
(a coineidence that could not have been expected) according to 
the numbers taken by thoſe who attended the clock +1 55 4s 
"i ib M 1 IRR. dd mods nnq ene out * 

In the College In the Caſtſe 

The beg N 25 * lipſe H. N. IH 8. 
5 inn ing the ec een % 

The beginning of the annular 5 e * : oO Pero 
peirance „ ven ess 
The end of the annular appe 2 1 * 41 
The codaf he eie +/+ 1 J e 


* 8 N 
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By Lord. Abergour's obſervations, the, lowermoſt and Iarpeft 
the two ſpots that appear'd upon the upper part of the 
ſun's diſk, was 'touch'd by the, moon at 3 hours, 4 minutes, 
40 ſeconds ; and this ſpot was entire ly cover'd at 3 huurs 5 mi- 
nutes, 19 Gene Mr. Short obſer vd another ſpot at the cir- 
cumſerence of the moon, at à houts, 24 minutes, 5 1 ſeconds. 
Tho the obſervations of the digits could not, on ſeveral ac. 
counts, be made with ſo much eRactaeſb, as the preceding, 


Mr. Maclaurin ſubpoins ſome of them | 
| at ard n cr H. M. 8. 
The ſun was eclipſed 2 digits at 2 21 14 
1 Aim or a dig. 2 30 54 
Aſter the annular appearance 9 dig. 3.45 .5! 
dit ole loot 12. +6 ty e 8 dig. 3 52. 55 
| 1. dig. 3 59.3 
ay TIER 6 dig. 4 6 51 


At Hopeton-bou/e, 9 miles weſt, and a little northwards 
from Edinburgh, the Lord Hope, obſerv'd the annular appear- 
ance. io begin at 3 hours, 25 minutes, the end of this appear- 
ance at 3 hours, 31 minutes and the end of the eclipſe at 
4 hours, 44 minutes and a balf. His Lordſhip was obliged to 
obſerve the eclipſe. at a diſtance from the clock, and to deter- 
mine the times by. a pocket · watch, that had been adjuſted. by z 
very good dial that day. at 12 o'clock 3 but. he aſſur d Mr. Ma- 
claurin, that the duration of the annular appearance was fir 
minutes, as near as could be judged by a watch that did not 
Mew the ſeconds. The moon appear d to touch the larger ſpot 
above-mentioned at 4 hours, 4 minutes, and cover d jt in about 
half a Minute. The emerſion of the ſame ſpot was at 4 hours, 
13 minutes. A leſſer ſpot, bigher on the ſun's diſk, was not 
cover d till 11 minutes after the greater ſpot, but appear'd ta- 
ther ſooner than it. 0 EG 

At Ctosby, on the weſt coaſt of Scarland, about 4 miles north 
from Air, Mr. Fullerton obſerv'd the eclipſe 10 begin at 
2 o'clock. | A diſtint annulus was formed about 20 minutes 
after three, which continu d exactly ſeven minutes, meaſar'd by 


a, pendulum. vibrating ſeconds, It appear d rather broader on 


the Jower verge of the ſun ; but the difference muſt have been 
very ſmall: For, it was but bare diſcernible in a ſpecies of the 
ecliple fx inches over, caſt on a piece of paper behind the eye · 
piece of a telelcope fix foot long, He adds, that the fay-light 
1 | N | vir 
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was not greatly obſcur'd, appearing only ſo mich dirhmer than 
uſual, as that of the ſun is, when feen thro* a'very pemle'milt 
in a fine morbing in April or . 

Sir T homas Wallace found that the anphlar — cone 
tinued at his houſe near Lockryan in Galloway five minutes. 
From the obſervation at Cosy, the centre of the annular 
ling, penumbra ſeems to have enter d Hotland not far from Iywine. 

it proceeded afterwards towards the eaſt, with a confiderable” 

© BW inclination northwards ; and N left Scotland not far 
g i from Monrro/e on the caſt coaſt ; For, Mr. Auchreriony found 
1, chat the annular appearance continu'd there ſeven minutes, as 
„bear as he could judge by a common watch. "The annulus 
51 licwiſe appeared to him of an uniform breadth,” thro” a com- 
„don teleſcope, This obſervation, tho“ not fo exact as that at 
Crosby, is however confirmed by that at St. Andrews, which 


5 ſhall be mention'd hereafter. 
Theſe two obſervations at Crosby and Montroſe were made 


nicated to Mac laurin. | 
As to the ſouthern limit of this appearance, the eclipſe was 
not annular at Newcaſtle 4 and there wanted about 40 degrees 
of the ſun's limb to appear in order to form an annuus, accords 
to the obſervation of Mr. 1/aac Thomſon. r 
he whole duration of the ecliple was 56 ſeconds Jeſp'by 
Mr. Thomſon's. obſervation than by that mace at BH , 
and the larger ſpot was bid 1 hour, 9 minutes, 3 ſeconde 5 
his obſet vation; The digits ec)ips'd at its immerhon were 775 
at its emerſion 4,1, eee, 
The eclipſe was not annular at Marpeth; from whehee" 
Mr, Zobn Wilſon writes, that the body of the moon appeir'd 
almoſt entirely on that of the ſun ; and that to the naked eye; 
the diſk of the ſun ſeem' d to be almoſt rcounſe. 
But of all the obſervations that were e. ot. 
Mr. Maclaurin, that of Mr. Long at Long framtington (leven 
computed miles on this fide, of Horpeth) determines the ſou- 
thern limit with the greateſt exactneſs. The annulus, he fays, 
was very ſmall there upon the upper part, aud the duration 40 
or 41 half ſeconds,  meaſur'd by a-pendutum 9,81 inches long 
from which we may conclude, that the limit was, very near ti 
place, This curious obſervation, with ſeveral” others,” w 
comunicated by Mr. Mark at Dunbar. MICE. 
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Mr. Maclaurin tece ivd no accounts concerning this appear- 


At 


ance from any places on the welt coalt of England. 


nearer the path of the centre, than any others that were commu» 
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At Aluwick- in Northumberland the eclipſe was annular; 
* had ae heard that the time of its continuance wa 
meaſur d. | 

At Berawick the annular appearance continued betwixt 4 and 

minates. f 
The end of the eclipſe at Dunbar, by Mr. Mark's obſerva. 
tion, was at 4 hours, 48 minute, 16 . but there was 
ſome miſtake committed in reckoning the vibrations of the pen- 
dulum io meaſuring the continuance of the annulus. 

At St. Andrews, Mr. Charles Gregory and Mr. Davil 
Tourng, Profeſſurs in the Univerſity, obſerv'd this appearance to 
continue preciſely fix minutes, by a pendulum clock, By a 
tigure of the annulus, taken from iti image, projected thorough. 
a teleſcope upon a paper ſcreen, the breadth towards the ſouth- 
eaſt part of the ſun's iſx is-rather more than double its bfeadth 
towards the oppoſite part, 2 | 
. The obſervation at Maontroſe has been mention'd above. 

At Aberdeen the annulus was obſerv'd by Mr. John Stewart, 
Profeſſor of Mathematics, for three minutes, two ſeconds : It 
was almoſt central, when the clouds depriv'd him of any far- 


ther view of it; be thinks it probable, that it continued there 


about ſix minutes, Several Gentlemen who live on the coaſf 
northwards from Aberdeen were defir'd to obſerve the conti- 
nuance of the annulus ; but Mr. Maclaurin does not find. that 


2 of them Jaw. this phenomenon from the beginning to the 


At Elgin the eclipſe was obſerv'd annular at 3 hours, 29 mi. 
nutes (the larger part of the ring being uppermoſt) by Mr. Jr 
win, who had a view of it for about 30 ſeconds ; but by reaſon 
of intervening clouds could not determine the beginning or end 
of this appearance. | 

At Caſite-Gordon, Mr. Gregory had one view of the * 
while it was annular, but could make no farther obſervation 
reaſem of clouds. 3 mM 8 | 

At Inverneſs, the eclipſe was annular for ſome minutes, a 
Mr. Maclaurin was informed by ſeveral Gentlemen; but they 
did net meaſure the preciſe tire of its continuante. 

By the accounts Mr, Maclaurin had from Fort Auguſtus and 
Fort William, it is doubtful, whetber the cclipſe was annular 
in thoſe —_ not, oy un, e wn | Bl 
Fort Augnſtus is at t ne /, and proba 


was not fur from the northern limit of this 


Me, 


Word TTY * 36% 


Mr. Alacianrin had hitbetts tecel id no accoubts of this up- 
ce from any plate further northwards, or from ny by 
io the weſt, a hte already mentiot d. Some Gentlen 
lefpire, who obſerv d this etlipie, were depeiv'@'of's + 
of the- annulus by the clouds. 

Mr. Waker, an ingetious Gervleman at re e ks 
north coa ſt, found, that frum the time of the 71 beginning to 
appear upon the lower and weſtern part of the s diſk, ti iy 
began to break on the ecaſt and upper part, there were 300 v. 
brations- of à pendulum, or five” minutes. The ing Gab 
forme what marrower even at the middle of the eclipſe on 


lower 


concerning: the obſervations of this" eclipſe, made in "Srortand, 


and in the neighbouring parts of Englund. 

He made ſome computations relating to the extent of the gn 
nular pprumbra, and the direction and velocity of ĩto motion 
but as he had not a ſufficient number vf exact vbſcryations, by 


which' be might examine thei, it would be of little aſe tod: 


ſcribe them. x 
Flad the weather been more Geourdble in the * and ha 


Mi. Mactaurin's requeſt of having the duration of the anqulae 
"pp arance meaſur'd, been made more publick before "the 
ivſe, after Dr. Hal 's example in 1715, be doubts vot but 
he Id have been able to have given a more exact account ot 
greſs of the centre of this n and of its limit 
but el we way diſcourdged from publiſhing any ching canetraiog it, 
by the bad ſartune 16 ſeveral late eclipies, of ich the clouds 
had not allow d the leaſt view: * 
Me. Nncianrin was informed, that there wis A 
tice taken of this eclipſe by the po lace in the country ; ad 
he cannot but add, that ſeversl Gent of very good-uredir; 
who are not in the leaſt ſhort · f ghted, aſſur d him, that about 
the middle of the cane of a ance they were not abi 66'di6 


cem the moon upon 
ſmoak's glaſs, or 12 equivalent. 


Mx. Maclaurin takes norice of this; ae may cot | 


* 


bute to "actoime for what at firſt” fig 

namely, that there are ſo few annular 23 in the fi 
Efted by authors, 

| Kepher in his Aran. Opyit, does not Ee e 
— any eclipſe, truly annular, had'ever ny r A FR; 


vor. x10. 0 2 a 14 Te 


This is the ſum of hat Mr. Muhnirin wit able to' Kean! 


when they look'd' without TY 


| There dre none mention'd by Riccioli from the year 3 34 fil 
156; tho" thete are 13 or 14 total eclipſes recorded bi 
ard mor Yet it is allow'd” that che extent and duration of 
the annular nee may be conſiderably greater in the 
, former, than of the da ie in the latter. It may have contri- 
buted to this, that annular eclipſes muſt have been rather inci- 
K dent in the winter ſeaſon in the northern hemiſphere, and that 
5 eclipſes ha ve been more readily total in the ſummer, when their 
_ chance of being 3 gre ter, and the ſeaſon more favour- 
1 able for obſervi t perhaps the chief reaſon wh 
1 few annular ecli mos upon — is, that in 
1 | they have not been diſtinguiſh'd from ordinary partial — 
7 darkneſs diftinguiſh'd total eclipſes, or ſuch as were very 
ſo; and it is theſe chiefly that hiſtorians mention. 
* | | ere are two central eclipſes of the ſun ſtill famous amongſt 
4 . the populace in Storland ; that of March 29, 1652 was total 
there, and that day is known amongſt them by the appellation 
of Mirk Monday. 

The of the — Feb. he, 1598. is > pre- 
ſerv'd amongſt them, and hey term, in their wa, 
black Saturday. There i is a rack Be that ſome perſons in t 
— loſt the ir way in the time of this eclipſe, and Me perſh'a in 

now, 0 „ 
7 There was a 5 we) _ of te fon in ED 
A 1433. t which is now loſt among 
* eres" Mage 4 t a ads ene in a manuſcript in the 
library at Edinburgb, S 
on 5 cal d by them, "the black Baur. It is deſcribed 
tis't 


Hoc Ale fuit mirabilis clips folis, 17 die menſi⸗ Ju 
ii, hora quali #194 — 5 meridĩiem; & per dimidium horz 
tenobre e fupergrefſz ſunt ſuperſiciem terrz; 
* ra ut nihi —— humani⸗ pervium fuit; unde abbinc 
* vulgaricer dies uit Born mige. 
- This eclipie is not in Rice#ols's catalogue, 
by him in another place Abu. cup. 2. L. 

By computation of this lipſe, the the Kin was within two 
degrees of his 
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but is mention'd 


eum, und the moon within thirteen degrees 

« of g Wag wn: 80 that this moſt have bern a' temarkable 

eclipie. reſe of the ſhadow was towards the footh- 

[| eaſt; and Ser bus eil cites the Turkift annals for ity being 


total in ſome part of their dominjons, 
was look'd for the occultation of 


the ſtar pafled by the upper 


= On Feb. 24. in the eveni 
1  Mldebaran be the moon; | 


== 
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hoen, without being hid, at a diſtance from. it, that | 
eſtimation nearly equal to the diſtance betwixt the — | 


of the ſpots Zudoxus and, Ariftoteles. _ 1 | 

An Account of The Obſervations of the Solar Eclipſe, mad 

at Edinburgh, on Feb. 18. 10 ie by Sir 100 Clerk, 

Phil. Trau. N“ 447. p19 Kr 
＋ HE sch of Febraary, 1146-1 was a very fine bright 
day fog obſerving the cclipſe;; and never was any. thing 

of mat Sir Jabn Clerk believes, obſerv'd; with - mors 


In ſeveral places for 10 miles round the city of Edinburgh. 
as well as in it, were ſome skillſul perſons ſtationed for that pur- 
pole : Sir Jabn happen d to be in the caſtle, which" is av'emi- 
nence of at leaſt 5 or 600 ſeet in height, beſides à great aſcent 
from the * of the ſea to the foot of the rock, upan which 
it is fituated, EE inahetn] 19 arcs y- 

Mr. Maclaurin, proſeſſor of mathematics, had placed him- 
felf at a window in the college; others were ſent where the 
eclipſe, as was ſuppoſed, be perſectly central, about 12 
or 14 miles farther north. e x | 

A gun from the caſtle was fir d at 24 ſeconds after 12, mean 
time (or 12 minutes, 22 ſeconds before 12, apparent time) 


upon which, the clocks and watches of the ob- 
— 2 ; 1 

A ſecond cannon was diſcharged preciſely when the eclipſe 

which wag at five minutes, 36 ſeconds after tug. 

A third was diſcharg'd when the annular appearance began, 
which was 2 5 minutes, 5 5 ſeconds after three 3 its continuance 
was five minutes, 48 ſeconds... 1 Go 
A fourth cannon was. fired gt the end of. the. eclipſe, which 
was at 44 minutes, 50 ſeconds after four: all con d by ap- 

"There were half a ſcore good refſecting teleſcopes to make 
theſe, abſery 2 ren perfectly ; ſa 

at they ma upon as very exact... , - 
| a en not as a ao were curiolity, but to aſſiſt 
in aſcertaining the mations of the mom on Sit 1/aac Newton's 
theory; een wich 1 good deal. of the. dpSrine. of the longi 
tude will depend. Sir Laas cakculs o the 7 
of. this eclipſe, was: prenry right 5. byt not {þ well as 10 its 
de my yo | Ang} 1:05, th 
- Two, {pots in the ſun appear'd. very diſtingtiy, ag they en- 
ter d under the moon body z. na ud a linde abore the am 


4222 
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tral or horizontal line of the ſun, of the ſhape as repreſented 
in Pig. 7. Plate XI. The other i yi — , on the caſt 
uarter. The firſt, co tameter, was 
lr thn the diſk of cm cars it was dark in the middle, 
cettainly emitted no fire ar light. 

The edge of the moon a appeared a little ragged or ſcabrous, 
but not mountainous; becau EY the ſun's light. - There was no 
e pe ee * 15 

a greeniſh'co wo ſtats a 
mus, and another farther caſtward. PN 

Ä Aecount Sir Joby aſſures, is what way be depended 


ervations of the 8 Solar Eclipſe at Tria -Coll 
o eue . of ' Kettering 5 by My ſe Gele Phil 


Tran  447- : H. M. 8. 
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depending upon the truth of a meridian te leſcope. 


w 
+2 + 


n ” . 


Ny” H. M. 8. 

The leſſer fpot in merge d.. =, At; a v0 30 
The din nn — 3 13 5 
The. l r 

\ The end. 3-3: 33 $7 

Times obſeryed at Wen, follows: 
. Ho. Min 

TOY Or {es 7 ee i als 
e 08 cn NG 
o — Wo 2 an 9 0s EM 10 2 7 
gens” e ot ed ERS 
6; End — n 4 7 


. | 4 © 3 u8e 
ry check was one minute $0 Bebo 1 


* which, tome ad all the m 

e way, will give true time, 
Maoſt of the prec obſervations are 50 exatt ;* but 
the wind, and 9 r dee make ſome of them a little 
precarious, The time is nearly true, if the error be correfted 


A Solar Eclipſe obſerv'd on e uſt 0 March 1149, N. & at 
ipſe ob ſe f 37 


e Obſervarory of Phil, Tran. N® 447. N 199. 


Tran/lgied from the Latin. 
T H E beginning of this eclipſe ee the calculation 
upwards of ſeven minutes of, time For, at three ho, 
3 min, 36 ſec. ſome part of the edge af the ſup, when view'd 
2. . ſmoak d glaſs that was fitted ta an 11 fook teleſcope, 
appeared to be indented by the moon, When a little before, 


name hy, ſe the i round through 
the 1; eat) vg — Vp the beginning 


at 3 ho. 41 min. 


% n the digits eclipſed, were obſer d by tranſmisting 


a ray of the ſun through 4 fx foot teleſcope, and receiving it 
on a white ſe on which was drawn a cirgle commenſurate 
to the image of the ſun, and divided into digits and half 
digirs : Bur the wind ſhakihg the machine did not a little mar 


| the obſervation. The more. certain pn ſeem to be thoſe 


that follow : 
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4 ME n, 


H. M. 

3 42 age, re 
3 | 

: 


4 3 Seven digits 


4 4 Seven digi a and a balf ; which ſcem'd to be the 


greateſt obſcyration, 


"oi $5 Again ſeven dig, the eclipſe now decreaſing. 
Afterwards when the ſpecies of the the fo, ang, ws ol pr the 


welt,-was {cen too tremulous and 


gits, was forbore as a thing not ſufficiently certain 


Some maculz appear'd in the ſun, part pariculal ter, whok 


prone taken —4 the obſervations 
ted in Fig. 8. Plate XI. 


; evidently turn d oval from a round . meaſuring whe os 


. ny # 


at day at on 


With the aboye-mentioned. teleſcope of x13 foot, the ooduks: 


tions of two of them were determined, as follows : 
Ho. Mb 


4 23 13 The moon's limb touches the can of the 


macula A 


23 49 It Hegins to cover the nucleus of the ag 


44 25 Tt hides the whole nucleus. 
26 2 lt juſt touches the macula B. 
26 31 It entirely covers ir. 


7h ame Ec /e erved from rhe FLEE 
— Abt 75 pra 2 Phil, Trani. Nos 447- 


ranſflated from the Latin. 


T E ſun's ſpecies, tranſmitted 
Campani's, fix foot in length, was received 
Ereen, on which was drawn 4 Ale equal to the ee 8 


divided into 12 digits : : Wa... e phaſes obſery'd in this manger ep 


as follows: 
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H. M. 8. 2 | 
3 3 ſun's limb is now found to be 4 lik a- 
 ſcur'd by that of the moon. f 
51 30 One digit cclipſed 
4 0 40 Tuo digits 
9 30 Three dig. 
18 20 Four dig. 
2) 10 Five digits. 
36 o Six dig, while the limb of the moon . 
| the centre of the ſun, thick clouds 1 
the view of both luminaries, and of the * 
low ing phaſes of the eclipſe. g 


A il Eclip/e the Sun, obſerved at Wittem | in 
1. Mar. 1. + 45 N. 8. af Weidler, Phil. Tranſ. 
N“ 447- p. 201. Fanſlated pic the Latin. 

Weidley obſerv'd the phaſes of the emerfion, as re 

M. ſented in Fig. 9. * XI. 5 
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4 th afterwards dachi to the wel becamis overcaſt, - 
© The begioning of of the <p could not be ſcen by reaſon 
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A Propoſal to make the Poles of 4 10 Globe move in 4 
cirche round the Poles of the Ecliptie; by Dr. Ebenezer 
Latham. Phil. Tranſ. N“ 445. p. 201. | 

R. Latham communicated to the Royal Society the follow- 
Ing propoſa], _— to an improvement in the conſtruc 

— 2 da 266 Fond e tis ee 

„e now have are the age 

„and do not ſerve the purpoſes of chronology and hiſtory, 

they might, if che Poles on which they turn were contriv'd 

to move in a circle round thoſe of the ecliptic, acording to 
the preſent obliquity of the latter, By this means we might 
have a view of the heavens ſuited to every period, and 
that would anſwer the antient deſcriptions, thoſe of Eudoxus, 
for inſtance, who is ſuppoſed to have borrowed bis from 
the moſt early obſervations z and of Hipparchus, &c. = 
cou 


£4 eres ra 
3 ME Mot K 5 'of "tht _ 
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, * Mr. 
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Lune tie. 


tie. 


could any contrivance better enab le the meanoſt Teader to udge 
of the merits f the controveri about che Aaginagtic expedition, 
as far a8 it de n hin Fur, it will verify to the Tight 


the place of the eolures, Cc at any im.. "= 
Equator in the Doctor method. uſt be fix'd to the 
ſed, tho' 


brazen meridian, Ec. en 142364 een oe 

N. B. That globes, to anſwer the end here 
differently conſtrufted, had long before been made and-publiſh'd 
by Mr: Sex, who gave in the Raya Soriery the following 
accounothasconmmivancce. Oo 
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A contrivance to. make the Poles of "thi diurnal Morton in 
tial Globe paſs round the Poles of the Ecliptic ; by 
Serves, Phil. Traaſ. N“ 1% a3. 
E poles of the diurnal motion do not enter into the 
| be, but are affix'd at one end to two ſhookdets'or arms 
of del n ee of 23 deg. and + from the poles I the 
ecliptic. Theſe ſhoulders at the cher end ate ſtrongly faſſen d 
on to an om axis which paſſeth thorough the poles of the 
ecliptic, and is made to move round, but with a very (tiff mo- 
tion: So chat when it is adjufted to any point of the echpric, 
which you'defire the equator may interſe d, the diurnal mot ĩon 


of the globe om its axis will not be able to ꝗiſtutb it. 


When it is to be adjuſted ſor· any time paſt or to come, bring 
dne of the brazen ſhoulders under the meridien, and holding it 
faſt to the meridian with one band, turn the globe about with 
the other in ſuch manner; that the point of the edlipric, which 
you would have the equator to interſect, may paſs under no de · 
grees of the brazen meridian > Then holding a pencil . 
cular to that point, and turning the globe about, it will deſcribe 
the equator, as it was poſited at that time; and. nsferritg the 
pendil ta 23 degrees and 5, and 55 degrees and f on the braf 
merician, the 3. ere oe cireleswilff be deicribd fof te 


© By this contrivence the.celeſtial globe may be 1v-adjulled; 4 
to exhibit not only the rifiogs*and” ferrings of the flare, ich all 
and im all latitudes, but the other phenomena Ikea ite, 
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q cs 
| that Meprnd upon the motion of the” diurnal axis round the a 
Dus ; 2 „ FL2ET Ot v4 , 
| 1450 (Fig, r6.'Plate XI.) repreſents 4 ſection of the celeſtial 


obe, | gt 
EL, ſtrong iron axis, paſſing thro the poles of the eclip 
N | rte Wit & 77 e * by 
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„ Rorat Soden 


bc two ſtrong arms of braſs, crew d on to the ends of the 
iron axis at d. 18 e 14 4:4 % vi S779 C37 Gitte {1 1 4 
PP che axis r the diurnal motion (by which tha 
globe is hung in the braſen meridian) rivretted on to the 


ends of the braſs arma, and which may be carried round the 
poles of the ecliptic, by the iron axas 2 ſo, ſtiſf a m- 
tion, as not to diſturb the diurnal rotation on the poles P. 
The Swutien. of Keplern Prablem; by A, Machio. Phil. 
{130102 G1 tes 07% ranſ. N 1443+ -P* on 1 Auer "1 Heis 
8 EVER AL attempts bave been made at diſſerent times 4 

but if Mr. Machin miſtake not, never any hitherto with 
tolerable ſucceſs, towards the ſolot ion of the problem, propos d 
by Kepler 5 namely, to dibide be area: of. v 1 into 


given parts A line from à given paint the diameter, in 


order to find an univerſal ' rule\fgy the mot ion M lady in un 
&li tic orbit. 70 T7 ns 0 22 u 42.7 | 
„among the ſeveral methods r'd, Tome-are only true 
in ſpeculat iq but at really of ng ſervice ; others are not diffe- 
rent from Kepler own, which he jadged. improper And as 
to 7 reſt, b — ſame way or other ſo „ pg con- 
ned, to particular conditions and circumſtances, as {jill to leave 
the bled ti dere vintoacht' 8. 75 N 7 1 
To be myre particular; it is evident, that a) conſtruct ions by 
mechanical curves are ſeeming ſolat ions only but in reality un- 
applicahle; that the roots of infinite ſeries 's are, on account of 
5 known limitations in all reſpecte, ſo far from * 
appearaner of be ing ſufficient rules, that they cannot we 
10 0s'd as offer d for any thing more than exerciles. in a method 
of calculatbn: And then ag to rhe uni verſal metho , which 
proceeds by a continued cortection of the errots of a falſe poſi. 


1 : becanſe unleſs there be ſome autecedept rule or hypo 


- $10 no peveral rule bas cher hitberto bern laid down, to 
affiſt this method ; ſo as to make it always opetare, it 3s the 
fame in effect, as if there were no method at all. And accor 

ingly in experience it is found, that there is no rule now ſub- 
Gifting but what is „ uſeleſs in the elliptic orbits af 
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comets: For in ſuch caſes there iy no other way to 
was made uſe of by Kepler | 
ty a ſome part of the DART 


watery Ag place is d, will fall eve 6 
hes in 1 a, tha, 20 hot Mr. Menn 
thinks it ** hat this (contrat to the received 


opinion) has never bi en acdeaneed one ſtep towards fy 
true 8 K r — a ſufficient 
a for meddling with a fu y kandled; + 
or if what is 0 hit ne ie ime appear 0 cone 
bate cowards ying the enk in defect, : 
2 * he * 84 of an urch being given, to fn 4 
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Her W YET oc ds ire. Weng: 
tb A, and u « given nimnber y und Jet T' be the tangent of 
the aghiploiagl's 2A to by found. q 
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quadrature. of the circle, ar a time wh qt was not known it 
England to have been vented ed deorc) as nom been common 
r wy 7 For whith”" reaſon he premiſes it at preſent, 
e 230 for the Gt of ſome ary that have nat 
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: coefficients of the preceding terms. - 

: The firft of thele theorems terminates, when's is any inte ger 
f number, the other (which, is Sic Jaa Newa“ 5 and is 
ö Aid ben the former by ſubſtituting / 77 = bor #) termi- 
a nates. when # is any odd umher. p 

The __——; in like manner, a hen yt — 
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15010 oils at 4; 7 4 
For, theſe equttions n 106 from the ao 


tion "and 
teduſtion of the ' former for the 4 N. and fine of 7 
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ny given number, .of gde 


without, @' given 
a. Circle For, . number # inch the Aok. ws the 
amber of ſides to be inſcribed wich in, vr circumſcribed about, 
the given arch A; then one of the inſcrib'd” fides will be the 
double of the fine, and one of the circumſcrib'd” fides the doable 


of the tangent of the fubmultiple part of the arch, vis. A. 


Towne 4: To fied the length of the arch of = ithi 
tertain limits,” by means of the tangent and fine of the arch h 2 


Let be the tangent, y the fine, and = the "EY the arch 
A; Whoſe length is to © Sie; and let p 


v * 

pounded as before, then if 5 number n be rakes, t of 
a of... 4 7 | 4.4 | 
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For, 16 by the 3 e a regular rectiſinear 
gon be inſeribd within, and another without, the arch A, 
each having half ad man 2 = eft by the number ; 
ten will the forwer of chele quan Ib Ve 
of the gircumſcrib d poly gon (or't ſor ail 1 es) Wbic 
1440 % ö bizer; 21 latter Nori fo 1 l oth of e e 
of the inſerib d polygon, which is 3 — leſe, 72 4 arch of 
W how great ſoe ver the, nupber u be taken. 
. Hence the ſerics's fbr the reRtification of the arch of 


a circle may be deriy'd. For, 
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2 * converting the binomioals into the form of a 
* . 20 — | Ty ay 


r, that no number as to make the 
ger : polygon fo 2 or the circumſcri ſo little as the 
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Z 33 — 72 


* 7 
© ' Wherefore, fince the, quantity denoted by the 28 


pal of cither of 45 10105 1s * — any _ 
rib always leis than any cuc 
therefore be equal to'the — of the 2 an5H x 

- Cor. 2. If, in the firſt-of the ibeve deriedyebd 00 
be extrated and ſubſtituted for! æ, there will rat FILL 
ſeries of Sir * 0 = giving the arch from the fine g 
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Scholium, In ky bes as the 1285 of the polygons 
ſetve to determine the arch of the circle ; ſo by comparing the 
arca's of the circumſerib d and inſcrib'd 12 tar a 
tn IZ, the area of the ſector of a clic found ; for If 
T. X and Z are the tangent; fine, and pf of the arch Az 
then by the ſetond Lemma, the area of the circumſcrib d poly: 
gon will be found oc. 
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1 45 will E quantity T. exhibited hy the theorem 
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rk: 6h y be taken; pr conſe quently 3f ſtands for 
180 of dhe arch fiſelf, che quantity T muſt be oa 
how 
mutgris mitindis, fot the cone. 
'# Theſe principles, from whence Mr. Aaclin has bere 1 
ſolntion of the problem in hand, happen to be upon another 
* abſolutely requiſite for the Key y ps of it to a - 
ry to the problem itſelf ) on the — of this ſort of qua- 
drature by the limiting polygons ; becauſe it is one of that 
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i tion to the given arch as uflity to the number u; 
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for CS" the diſtance af the” given point 8..from the-cenere 
—_ for $ P'the diſtance of it from the extremity of the 
s which the diameter A P as L the toe th 
1 A e 


* * LE 4 
IF ;v 22 Tr —_ 9 a 89 


+ KY 


; A 


\ 
_— - Fa 
7 
* 1 


0 * t˖ d n * 


57 — 


+4 - 3 
2 —— — 4 r TY * 


eee e Hp ir RY: JAT:: 


4 


1 Du 8 N * * * SY 


: * * 1 * 4 
© | . | F4 ; 
4. 2 f 9 - 2.3. . 
2277 


* 30 
4 . $1+- »x7 131, Bt * : 
* * 9 
. EET. 
ww 4 $4387 7 2 9 
2 — 


2 2 
p nens 
af N58 © IR bt te 111 
— 5 7 * 
| F 
1 1 4 d: A+ 
. nan, ot N Cpt 1. Tak I. ie ar of hr Gon 
bove-devermin' | hon 4 


,, pear in. a ſeries, as 1s 2 Win 
le ab eee tae e cone NKL Vurbe 


But, 

: role 

PN is The Ae . x leſs than — ame nt 

bi 2 t mA ider de MW 5 NS. 
Werne to Jad yo N 1 my 5 45! HI 

* * rr, „ | n. 15 77 137 501 C > ow 

1 enn 4 wo Yi 42 5. Oy sin 511 CIS | 
=” | wt 4 - © ae 2 nb 901 Kids Fa 

** ver. X. 0 Ane neigt an Ad 


. ned Aro 


NM E MOR 8. übe } x T 


. wot 
Cor. x. Ry, 
9199 n, 1545 7 | 
SE 3 ＋ K the a vor ae 


| | 11 5-1. 2 —1. 7 15 

See 1271 95 ” en 14 
Co W 

por, the numerator of the corficen of. a dire termi 


\the ſeries, that determines the ares H, Re, == 


is equal to gf — 271 —1, N fs 4 
above determination of the 1, will become 
Wherefore, if for ; — p be meg gy (| ihr yarn — 
A alug of n be ſubſtituted for. in the, third and 8 the ſe· 
Ar. the arca will appear upon reduction to be as is here lid 
Cc” . , 
ere, Hence the ares 'of the eder N f b be alway, 
* defined nearly by the terms of a cubic equation. wy, * 
„For, the number u, as conſtrufted in the formet Beleg i 
2 725 greater than the ſqdate root of 16; 80d conlequenty, 
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For, the point 8 being on the contrary ſide of the centte to 
what it was — it will eaſily — that the change of 
1— one caſe to the n 
other pr 


cr. Hence if the number n be ken equal * I 
as > 


4 0 I 


orin in tis aſs 7) then ibe feries for the ſeftor will wink 


the ſecond term, as in the former it wanted the third. 

Definicion. The angle, called by yan Kepler the anomalia 
eccentrs, is a fictitious angle in the elliptic orbit of 4 planet, 
being analogous to the aten deſcribed by a line from the cen- 
tre of the orbit, and revolving with the planet from the line 
of apſides ; in like manner as the mean anomaly is a ficti- 
tious angle, a5 to the area, deſcribed" by a line "from 


the foc 


| Otherwiſe, if C be the centre, 8 the foray of un elliptic 


orbit, deſcribed on the tranſverſe axis A P, and the area 
NSP in the circle be taken in proportion to the whole, av 
the ares deſcribed in the ellip * about the focus, To 


whole; then is the arch of the K. P N, or the angle N CP, 
that which Kzpler calls the anamalia eccentrs. 


This angle may be meaſured either from the aphelion, or 
perihelion; in the following propoſit ion it is ſuppoled to be 
taken from the perihe lion. | 

Prop. a. The mean anomaly of a comet or planet, revol- 
ving in a given elliptic orbit being given, to fin the anom 


eccentri. | 
The ſolution of this problem requires * Advent ales, 


the fi rſt and principal one ſerves to make 4 beginning for 
a farther approximation, and the other is for the progretion 
in approximating reater and neaetr ad Hibitan, , N 


7 * Cce 2 1. The 
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188. MEMOIRs vi 2 
+; + The rule for the Bt aifilerjpuibts TEES 

before, for the eric px pe? —_ 32 5 


diſtance of the foci, the peribelion diſtance ; then taking 


 e—— IE 
tho number 1 equal t vs F499 Feine 
; 28 27 * We, 4 


9 1 — 25 


— 


1 1. p; ind P for u = 1. P. rc 


Shi Coaſtant nittnber, et; being" ones computed. for aha Gre 


will ſerve” to find the angle required nearly, by 


bit, 
rule. | 

f e "be" che tariher-of degrees in che ang] e 
to —— reckonꝰ d from or to the pe 


Lr Marre R. 2 to fland-for 57, £957, . 
Ts = Tb il 444 
* . AT. * e 


„ Lr Ar 
Then che multiple angle 1 XA a be nearly A to the 


anomalia eccent 
The truth "which "will | appear from the refijution of 


the [cubic equation in the laſt e to the preceding 
nn ä 

eee the quantir $7 be many timer 
"hen many times leſs than uviey 3 775 which amounts to 


ſame thing, if the mean anomal M be many times leb, 
"or man) — ns than the angle denoted by the given 


quantity _ RyP (the one or the otber of which two caſes 


t molt frequently happens in in orbits of very large eccentricity) 


then the theorem will be reduced to a fimpler * ncat 
chongh for uſc,. 


e u be many times lf chap 5 eK P then 
KM. 
* 
Caft U M be manf times greater than © , Ry/P; 
; 
then 


the angle A indy be ae ans ee LEED 


i 
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1 K 0 
Ae 55 3 


1 0 


r ne n T, w the mul-- 


üple angle n X A, "according to its cafe, will * nearly I 
to rhe angle required. - | 29 4,26. 
Cor, 2. Im orbits of © FORM 
diſtance Pp 1s may” times 


foci f," and the number 19 e 


beatly equaf 'to 80 
de fed: bor a e eee error in the otbits bf 
comets. ' © * 
II. The Rule r eren ad ybizum: . 
Let M be the given mean anomaly; - the ſcmi-trariſverſe 
4xis a3 before; and let B be equal to, or nearly equal to the 
multiple angle n A before found, then if be the mean 


anomaly, and x the planct's UNECE" from the ſun, eee | 


N 


to oy anomalia aur Bz the angle 5 taken oquial to 


16 iy TTY AT 


B+ SAME je will, coach nearer to the eras value 


of the angle ſought ; and 4 es — 
oy approximation may be carried on nearer nearer, ad 
Sum. 
3 laſt rule being obvious, the explicaion of it may be 
i omitt | 
S$choltum- In this, ſolution,, rde motion is tend 
from the perihelion, the rule is u and under n limi- 
tation: But had the motion been taken from. the aphelion, 


*the problem moſt have been divided into two caſes 3 one is, 


; . the eccentrieity, 1s Jels than 7; ; the other 1s when it, is 


vdt leſs, but is either equal *t6, or © mote than in that 


ratio. 


0 af the eco mnery be. be not leſs than, 2... 8 ſame rule 
will bol 


before, tting the aphelian diſtance, ſup- 
poſe a, 71 of the better diſtance p, and ſubſtuuting 
— Ft! 3 F in the rule for the number n. 

f the ele, be leſs than f, then take the vumber n 


equal toy © and — * K ein be be nearly equal to the 


1s 
doe of the fab · multiple part of the u, ecrentri, Geno 


minated by ibe number u, as 


It is needleſs to obſerve, that the like | * yoo would 12 in 
byperbolic orbits, mutat is murandis. But that which * 


eger 5 either of which may 


. „ 5 2 — 


_ which found gives 


MEMOIRSY t 
— 


euch bener, 0d end fa 

Th 
"That the fs of the utbed way 8 

adds a few. examples; — — 

and the other the leaſt eccentric; 6 

the extent of the rule, than to ; bur which are wore to fhew 


caſes: For, there are many other much better and more expe- 
ditious methods in orbits of ſmall eccentricity : The other two 


examples are adapted to the-orbits of two comets; whoſe 

have already diſcoyerd by Dr. Hai 1 1-2 10 
the aſcafone'el the reloddithe ett and the other is 
to-explain the uſa of the other rule. 

| Bu. 1. For the orbit of Mercury, = 


If an unit be put for the ſemi- — axis, t, che eccentri- 


city o, 20589 will become , and the perihelian diſtance p will 


be o 794123 wherefore by means of the number R, given as 
the conſtant nomber ſor this orbit will appear 15 be 


WE $0159, e nen, ere, 46513195 wd 


2 To, 008 5005. | 


Suppoſe M the mean avoraly from the ele be 1205 , 
to which ir is requit d to find the anomalia eccenrri. 
Here fince the mean anomaly M is not many times more than 


che limiting angle 2 K ./ P (which in this orbit is about 74 
ee rule in the propo- 


The * N then, which is wo / = Mwilbe=r,0104195 


, 4 


9.9 44+ Fr =1, 0385090, and allo 


Ny FA 1＋ Nr 4477126! Wherefore the ſum of 


both (under their proper figns) wiz. o, 3911964 will be the 2 


df 


1 K ro? «55503 will 
anomalia ec 3 ith 

hs farther correction EO IAC whole Gae 

is (uppoſ)g,aod je cofine , gives, by « kbown ral, / + 


815 1304 for x the planet's diſtance from the for "and by ano- 


ne gr &@ _ 


” 4\s * 1 iT 


"ther Koen ne. 2 


Dre 


This 2 


| 0 the ſun; 7 true anomaly 
the fine of the he fy eccemri, as the it 

the planet s diſtance” from the ſun, F 
| centbe in this example is 1 48 335 
2 2+ for the orbit of Venus. 
| : Suppoling, as, before, the mean lance” ; 
the eccentricity f to he o, 9 Bi the copſt 
this orbit will 


1 n 15 165% for . Air 

anotnaly to the #nomalia- eccemtrs B Wherefore, the correct 
| bo rin * XH vill 60 2557 14846 8 1295. 8. 
; Etting, 28, * e rom x fantber correbtion, about 


being thus. determ Wir ed, Will. 
19480 Ms and + for t 


"By Uh 


true anomaly or 


being in proportion to 


lemi-conjugate axis to 


that the 
and 3. 


=O, 9930115, MEG 4116, 
Pe in _ Io e ee 


RVP will N to be dene, geg Gegen 


Let M be 1205 F 
1 mean a is, 1 hy 


the number N will 
1 52 of. A will be o, 341791, the angle A 18, 0571; 
multiple x x A or angle B, for the 
 malia eccentri will be Mo- „35416. 


„This angle 65 will give, by the . before bye the 


is EB 120% 34555 
cnc pF the error of ET will,” upon Ts, 


. 1ng,to whic 


Or 120 215 


the former example. Nc fince, 
is caſe, not man 8 leſu than the 
| limiting angle; the general rule muſt be uſed as beforg; accord- 


appear to be 1, 152.585, the 


nn 


to " 55 and 
ant numbers for 


des 34» 


che "and — 


eſt aſſumptibn 


44" fere, for the anomalia 


ar to be et a 1 part of A ſecond. 


Ils this example the true anomaly is 120% g1* 25 * and 
| ee the equation, of the centre no mote than At 1% 


4 


9 2 £4 the 


PL 


min,oquated 2 
«22 + timeyt0 
iz: revolution) round the 
ver in 75 95 and a half. 
n — — the 1 = he _ 
| » 0x 0356085 parts #5 % that tne co 
2 ſor the orbit will be # = 23. 167606 * A 2054212 
Eo, 99669867, aod the limiting angle 2F RP will be 
ens lor 43 +4 Ant _ 
e a degree. . 
In ehe orbits of eomets, 'the rule for the firſt aſſumptioa o 


anomalia eccentri is generally ſufficient without correction, 


the 
Tu, ſuppoſe the mein anomaly M to be o, 072.506: (as 


was at the timeof an obſervation made at "Greenwich on 


WE 54 of Lug, 1634, at 5 4 equat. time) chen the general 


eh muſt be here dd, fince the angle of mean anomaly 


we} 7A above four or five times Tefs than the hmiting abghe will 


| 

ve! 135 ſe che mean — to ö 
here, tinge Mis 30 times Jeſs than the limiting angle, the rule 0 
1 

ü 


error of which will be found to be ahout 13 of a ſecond. 


A or BS 1:" 48", J e bout of 4 * 
the tiue anomalia ee. e e 
Bar in theſe ori the r nth Gl corllry oth Ge 


ho poſition moſt fre ly rake place, eſpecially the laſt.; and 


he*caltularion may 3 4 be | farther abreviated, by purting the 


ſquare tobt of t 0, the Ng number g 
% gos 52, or 26 „4% 


in the 425 caſe ofthe firſt 7 170 3 that is, to tal 


4 Ne 


1 r ns Py; 
- Wherefore, eee a 


us. 4 will be = o, 093116367 : and coolequently, the Ab 
14 will be 40%, 611; dd the 7 angle y x A to be t 
Tame for the ond eccenrri will be 12, of 9335 " the 


. 4. For the orbit of the great comer An. 1680. 

This comet, according to Dr. Halley, performs its eie in 
$75 years; and was in its perihelion on the th of Zecembr 
- 3589, at 23" g' equat. time at London, the prrihelian diftaic: 
P is ©, 000089301, in parts of the mean diſtance x ; Wherefore, 

the number » to be Vg, the conſtant numbers for the 


mill be TE 9, 2000361, P =, 090017864, and th 
| { Pp 4 zh limit 


Ro LAT Soc. N 
limiring angle 222 will be about F of ü ebd. 
TT i F071 4 Een AN „ 2917/7 
Suppoſe the a an ly to beig* 47% 4418) or of,05879 54h 
(a5 ir Wus ud the time of the firſt obſervation of i in Saxony 
Nov. 35 469% 4y"equat.: eme at Zundon ſmnoe the mean 
anomaly is" times greater than oi A ſecond, the role in 
the ſecond caſe of the firſt corollary may be uled ; what is by 
e ee eee en e eee 
zaking che fe af K NN. neee ee 
enn 4 r „% cee e qa 
But the number N ot / 2— M is = 0, 0594134 ande 
n 4180 u R 11} $08 ee 371 


£190 7 | | * N. ? FI, is | 
vill be equal o, 003089 ; wherefore (N << ado, 65763307 


| 4 

will. be the fine,” whoſe arch 35, 20497, is the angle A; and 
the multi ple angle n A 135 is 5, oy will be theſangle 
to be firſt aſſumed for the anamalia eccentriʒ the erroroſ whack: 
will be ſound ta N rn 2067 2 
The true anomaly, computed from this arighe,# accor 
the rule in the example ſor Mercury, wilt appears be ) 1 of) 
24 ſrom the perihelioo. e eee GA , 

By theſe examples it appears, that the folurion"'is aniverſal l 
in all reſpedts . For, the two firſt, compared' with the two laſt ; 
the W ſerve to ſhew that it is not confined to an pa tticular parts! 
the orbit; but extends to all —— of mein 'anomaly';' And by 
9: WW comparing the ſecond with the laſt, it fufficienrly appears 10 he 
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ule W univerſal with reſpect to the ſeveral degrees of eccentricity; bnce J 4 
ake W in one, the equation of the centre for the eee | 

to the true motion is not ſo much as the, 55 part of ths 
ich whole ; whereas in the other jt amounts to almoſt 3009 times. q 


a much as the mean motion itſelf. 1 e 
8 Upon reviewing the refle@ions on the quadrature of "the: 
„cle, Me. Machin thinks it nece{fary, in orderto pre ent i 
be miſtake, that may ariſe from the different opinions, that obtain. 

about the nature of mathematical 8 to explain himſelt 0 

little upon that head; a#'allo th add a words to ſhew, 77 

1 n be werhock of quadrature by limiting poly gens takes plage . 

other figures as well as the circle. I 
, Me. Mac hin takes then a mathematical ese, and 

„r, for which any ſymbol is put, to be nothing iber than naß 7 

un regard to ſome meaſure, which is confifercd, as be Bare! 

xe eatinot kno preciſely and determitiauely, that is, Wachen 

Yor. X. io nn 4 FP : Dai aon hat Pw NI 


= = —_—_ = i. 4 
FIRE 
4 2 * - © 8 ol 


—*——— 5 Io 
1 Vw TR © Jun p =, wwe I ä LETS = 
— ͤ T.. py oe tro WP ee es — 
* 


294 M-E-"M- O*1 R$ of the 


cally, how much any thing is, but by means of number. The 
notion of continued quantity, without regard to any meaſure, is 
iodiſtin& and confuſed ; and tho' ſome ſpecies of ſuch quantity, 
confidered phyſically, may be de ſer ibed by motion, as lines by 
Points, and ſurfaces by lines, and ſo on; yet the magnitudes or 
mathematical quantities are not made by that mot ion, but by 
numbering according to a meaſurmmmee e. 

Accordingly, all the ſeveral notations, that are found neceſſary 
to expreſs the formations of quantities, do refer to ſome office or 
. of number or mea w * none can be interpreted to 

continued uantity as - Amin $403 

Thus ſome 3 are found requiſite to expreſs number in 
its ordinal capacity, or the numerus 8umerans, as when one 
follows or precceds another, in the firſt, ſecond, or third, place 
h » „„ 1 „* 41 
from that, up>o' which it depends ; as the quantities x; x; &, x, *, 
referring to the principal one x. | G 

So, in many caſes, a notation. is found neceſſary to be given to 
« meaſure ac 4 meaſure; as for inſtance, Sir Iſaac Newton's 
ſymbol for a flux og: For, this ſtands for a meaſure of ſome 
Kind, and accordingly he uſually 7 an unit for it, if it be the 
principal. obe upon which the reſt depen cg. 

80 ſome notations. are expreſoly to thew a number in the 
ſorm of its compoſition, as the index to the geometrical power 
, denoting the number of equal fattors, which go to the com- 

tion of it, or what is analogous to ſoch. 

Bot that there is ng ſymbul or potat ion but what teſers to dil- 
cuete quantity, is manifeſt from the operations, which are all 
aruthmetical. ' | 

And hence it is, there are ſo many ſpecies of mathematical 

gantity, as there are forms of compoſite numbers, or ways in 

the compofirion of them; among which there are two more 
eminent for their fimplicity and univerſality than the reſt; One 
is the geometrica],power, formed from a conſtant root; and the 
other, tho? well known, yet wanting a name, as well as a nota- 
tion, ma be tall'd the 2rl;hmetical power, or the power of 4 
root uniformly tncreafing or diminiſhing, and is that whoſe no- 
tatzim is defign'd above, after S:holium Lemma 2: The one is 
only for the form of the quantity itſelf, the other is for the con- 
ſtotion of it from its elements. 2 6 

"Now from the properties of eithet of theſe it would be caſ 


to thew, bow the quadratures of fimple figures are. deducib 

Row, the, arca's of their limiting polygons, Mr. Mac hin jult 
prints out the method from the arithmetical power, as beivg 
the Morteſt and read icſt at hand. een 


— 


S 8 


© * 3 el e SS ww —_— x * * nn ©» Ya NB «o©S 


Xe WY 2 


No rπ Spemay of 


22 


Let s, , S, Sr. ors, 2, & Cr. be quantities in arithmetleal pro- 
greſſion, diminiſhing or increafing by the common difference Sz 


and let (as has been before explain'd) . (m Ggnify the am, 


nical pines of 2, denominated by the potentia index m, ramely 


2X 2X 2, &c, whoſe firſt root is & and laſt.s — m 1X. 
which being ſuppoſed, the element of the Ot ay 


| S (m—1 


will be m2 & &, that is, the product made from the Gal l 
cation of the two indices, and the next inferior pow-en of 
the net root in order: For, the fitſt arithmetical power 


2 l 2 . - „„ na W 


wherefore the difference will be as is expla in d. 

And conſequently, ſince the ſum of theſe; elemegts or _ 
rences, taken in order from the ficſt to the 155 do make u 
8 according to its ter mini; hence, if 'S be the pan 

| 2 2 
of a curvilinear figure, whoſe ordinate y is equal tems © 
a demonſtration might eaſily be made, that the form of 
_ for the area will be ＋ chat is, the ſame multiple 

next ſuperior power of z, divided by the index of that 


For, fince the arithmetical powers do both unite and become 
the ſame with the geometrical power, when the TT in- 
dex & is ſuppoſed to be nothin — magnitudę of the | 
trical figure will be implied fi rom the magnitudes of f 2950 
polygons, made up of — one from the increafing, the 
other from the diminiſhing arithmetical power; tho? it be true, 
that the elements of the polygons cannot be ſumm'd up, when 


z, the meaſure of the abſcils , is ſuppoſed to be nothing. 


In like manner, in any other caſe where e and i are ty abs 


ties whoſe difference as a meaſure | is 2, and y, y the two or- 
dinates z the magnitude of the figure will be implied by the 
magnitudes of the two polygons, which are made from the * 


the inſcribing and c ircumſcribing elements 2y and. 253 
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| as a component part of the rectangle z y, may bear a plain in- 


tho” abe figure itself is not to be reſolved | 1 
"gia | pager ak r en dach pricys 


ter pretation; vis, that it is the meafure, according to which 
the quantity æ is meaſur'd ; nor can he ſee that any other inter- 
pretation need be put upon a ſymbol, which, like a meaſure, is 
uſedl only to make other things known, but is of itſelf nothing 
but a mark. 3 
And what is ſaid of the elements of the fic reſalution, is 
.cafily applicable to thoſe of a ſecond or third, and ſo on ; The 
Laff may always be confider'd as the meaſure of the former, and 
1s indivifible ; tho? in reſpect of the following, it be taken as 
the part, according to which the meaſure was made, and the- 
fore be diviſible. | "IP | 


A Deſeription of a new invented Water bellows 5 by N 
Priewald. Phil. Tranſ. Ne 448. p. 231. 


, HE water-bellows M.'\Trzewald here propoſes- are, as't 
their effect, noways inferior to the wooden bellows, made 
vſe of in Sweden at all their iron forges, and furnaces, c. bat 
Kar 8 — in all other ſmelting works, that require 
4Aarge ws. 3&1 | 
|. Whoever bas ſren the invention, deſcribed in the Philaſophi 
tal Tranſaftions, and made uſe of at Tivoli in Traly, ànd 
veral other places, and call'd e d'acqua ; and attentive ly cons 
ſidets the * deſcription, will be convinced, that this 
new invention of water · bellous is built on the very ſame fours 
dation, to which leathern and wooden bellows owe the it uſe 
and otiginal, and in ſeveral caſes prove of more ſignal ſervice. 
The; water- bellows. A and A (as repreſented in the Fig 
ate XII.) are made of wood, not unlike the ſhape of diving 
elle, in the farm of a truncated cone, and dee wider 
below than at top, where they are furniſh'd wich cloſe heads B 
and B, but at the lower ends E and E quite open. At the 
heads B and B are two valves V and V, which open internally, 
and are made like the claps of other bellous, with their hinges 
and the valves themſelves cover'd with hatiets felr, and ſhut 
zn eaſy ſteel ſpeing, till the air from above opens the ſame, wh 
appens only when theſe bellows receive their motion upwards z 
are [bur by. mots of the prefiure of the air within, "they 
17 "3 2 
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fine down into the water. On the very ſame heads are two 
4 leathern tubes R and R, ft one at the top cf ach We 
ows, which tubes ate made and prepared in the fame manner 
5 thoſe uſed in water- engines for extinguiſhing fire: Theſe 
lrathern tubes or pipes reach from the bellows to wooderirabes, 
T. T. which carry the wind itto the iron furnace M, ar a5) 
other place, acrording to pleaſur ee 0 B 
Theſe bellows are Iixewiſe provided u ich iron chains &, K, 
which are faffened to to Tweeps, 8, 8, by which means" they 
hang r beam of the balance, and at tlie 
ſame diſtance from the centre of its motion C. 8 £3921 
On the balance are two ſloping gutters,- F, F, into which the 
water alternately runs from the gutter G, and fo gives motion 
t the whole work"; 80 that laſt mentioned gutters do the 
fame” ſervice as an over - ſhot, or any other water-wheel, and 
coſt a great deal leſs, but give as even and regular a motion,” is 
any pendulum for meaſuring of time: For, as ſoon as ſo much 
water runs into either of the afoxe=mentioned mclined' planes ot 
the' gutters, fo that the momentum of the water exceeds the 
fiftion near the centre of motion C, the (gutter immediately 
moves down, with a velocity inerraſing, till the balance ' meets 
with the refiftance of the C — — and H, and at the 


ſame time 'raifes the oppoſite” water bellows, or that bellows - 


which is fixt under the oppofite gutter. ' In the ſame moment 
gain, as the ſaid gutter begins its motion, being come down on 
the fpring, delivers all the water it has receiv'd ; and the ver 
Ame time the water begins to run into the oppome putter, 
which receives its load of water almoſt as oon as the former is 
emptied : So that one of the gatters does its effect, as Toon 5 
the * bas done its ; and this alternately” one after 

Thefe floping gutters on the balance do, therefore," all "rhe 
ſervice and #4 which a water- Wheel does in working the 
ordinary bellows, and that by means of the power which the 
water applies to the wheel for giving the common bellows ther? 
motion ; after the ſame manner does the water here enable the 
lloping gutters to do the ſame work. | 

Bur as to the manner and the means whereby theſe water- 
bellows are fit to blow the fire, and perform the ſame as leathern 
and wooden ones, there is no other reaſon but the very ſelf: 
fame wherein the effect of the ordinary be llous conſiſts : For, 
ordinary pair of bellows blow for ny other reaſon, but _ 
4 / 
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the air which enters the bellows, and which they contain when 
mais d, is again compreſe d or forced into a narrower {| 
when the bellows cloſes Now fince the air, like all other fluids, 
moves to that place where it meets with the leaft reſiſtence, it 
muſt conſequently go thro* the opening left for it, with a velo- 
Ar i to the foree by which the air is compreſi d, 

mult neceſſarily blow ſtronger or weaker, in proportion to 
the velocity by which the top and bottom of the ("ak meet ; 
the blaſt will alſo Jaſt in proportion to the quantity of air, that 
was drawn into the bellows thro the valve or wind clap. 

This ha in the ſame manner in water-bellows: For, the 
air which they contain cannot force itſelf down through the 
water more than thro 2 well ſecured. deal board with pitch; 
when the bellowsate lower'd down into the water, the air which 
they conta in muſt neceſſatily be compreſs'd by the water which 
riſes alternately into the bellows A and A: 80 that the air muſt 
gecede and go throꝰ the leathern tubes R, R, where the air meets 
with the leaſt refiſtance. 

From all which it undoubtedly follows, that the larger, that 
is to fay, the more air theſe water-bellows are made to contai 
and the greater the velocity 1s by which they are made to del 
ernd into the water, ſo much the greater is their effeR ; and that 
the effect, which they are able to perform, muſt be equal to that 
of leathern or wooden bellows ofthe ſame capacity, in contain- 
ing an equal quantity of air. 

As to the advantages which this new invention has in 
to . theſe hitherto made uſe of, it is a thing known, that the 

er which works the common bellows, made ute of at iron 
rnaces, muſt be ſufficient not only to compreſs the bellows, but 
at the ſame time to force down the leaver with its weight or 
counterpoiſe z which leaver ſerves again to raiſe the bellows, 
when the cog or button on the axle-tree of the water wheel flides 
off from the bellows-tree ; So that the power muſt be ſufficient 
at once to produce two different effecis; whereas theſe new water- 
bellows require ſcarce any greater power than what is neceſſary 
to overcome the friction near the cent ie of motion, or the axis 
C: Por, in this invention of M. 7rje<vald's an advantage is 
obrain'd, which very rarely happens in mechanics, vjz. that the 
eight to be mov'd is, as here, on the balance in equilibrioz 
ſince the bellows A and A cannot be otherwiſe conceiv d than as 
two equal, tho” heavy, weights ina pair of ſcales, which balance 
each other, tho their weight be ever ſo great: $v that if * 
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of theſe bellows ſhould weigh a ton, they muſt+ ſtill equiponde- 
rates which is ſo much the eaſter attain d to, ſince it requires 
very little art to take them both of a weight, and order them av 
equal diſtances from the centre of motion. | N 

Ic ie, confequently, known how ſmall a power is required 
to ſer the ſeaſes of a balance with equal weights in motion 3 
ans weight A * as great as poſſible: All 
— may with good reaſon be applied to theſe water · bel · 
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And tho” it cannot be denied, but that the'bellows which 
ſinks down into the water hole or ſump N, becomes ſo much 
lighter, as it loſes of its weight in Water, by which means 
the water · bellows to be rais d becomes fo much heavier; as' 
the former; loſes of its weight by being let down into che 
water; yet this is compenſated, if we confiderthat the water 
which falls down along the ſloping gutter, acquires a' power 
of 4 falling body; which power increaſing in the ſame” 
proportion as the bellows to be rais'd grows heavier, this 
wer ſuits admirably well the weight to be rais'd : For, the” 
bello that finks down into the ſump N, does not at once 
loſe its weight in the water, but gradually as it comes” 
deeper into the ſame: And in the ſame manner the aſcending 
bellows does not grow at once heavier than the other; but 
gradually, growing heavieſt juſt when the lowermoſt edge 
gets even with the furface af the water ; and that happens” 
at the ſame inſtant of time when the power of the water in 
the ſloping gutter is at the higheſt pitch, or bas receir'd its 

greateit mompnium. 79 

This ſhews very plainly, that the power requir'd to work 
theſe water-bellows is far leſs ; and conſequently, leſs water 
will be conſumed in working theſe bellows than thoſe com- 
monly uſed : And again, that an iron furnace, which for want 
of water to work the common bellows, cannot be kept at 
work longer than fix weeks, tho' it be provided with all ne- 
ceſſaties, may by means of ſuch. water-belJows- as here de- 
ſcribed, be kept at work at leaſt as long again, "4" 
It is furthermore @ thing knowg to miners, of what prodi- 
gious loſs and inconve niency it is, when the hearth'or_ 
mouth of an iron furnace is placed low, in a wer and damp” 
place, which they are oftentimes obliged to do, in _ to 
the axle - tręe of the water wheel, which works the bellows 5 
for which reaſon ſuch furnaces as ſtand in the like — 
places 
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ster e ese 291% 
Tete i eig 50 nal dificulty,n to-find 8: fie; Gtuation 
for ſac —— furnaces here iron guns are call, and red 
BY deep e the mouth, of! the furnecv : But by 


cans” of | mY new, tyentign; of bellows, one may be at li- 
= "to place ene pf the, futosce as high 4e one 
1 $ is s caly 59 gue the blaſt eee 
ws or = en tubes, 46 far as neceſſary, and in a Proper 
direction i 105 the, 9 hie . 
* rat L by thoſe Ws in common t wag 27) 
10 855 this may, he, acgondted ag no ſo1all DE 
h.cbeſe 19 ond, in e poverty caſy a ſteuc · 
| Hat apy . at farlt Gab, 18 able not qui to gon 
8 ealily} rgpair cvery past of the 
ane, ; Aer at:ther ſame time. the leaſt el of, any 
12 can. be ufed' : Aad if the bellows ſhould be caſt; Ingo, 
they, would. laſt e ages; and when caſt ſtr , 
would. not require; any weight to ſink readily in the water, 
ne might cauſe them to be core d with lead, or make them 
Is . . 4 thick leaden' hoop. at top. to make 


ir Mape, it is not abſolutely neceſſaty 


thay they 48 be of the 259A that te preſented by the 
ig. For, in caſe one would po pot -beſtow, iron boops un the 
lows, they mi abt be made lgugte, in a triangle, orrany 
belly ſha ; provded they be a4 wide again at bottom as at 
top: Apd. it they be made of wood, it will be neceſſary to 

ovide' an edge round the tops, for containing as much 
Raves leaden weights, as will, be foupd necellary/t0.make 


| — ok readily, when Bey arc lower'd down into the 


water. ern K1W G1 + 717 T7 | 

Laſtly, if. we will. conbder the tharge of , thoſe bellows 
made uſe of at, icon furnaces, as t the bellows, themiclres, 
tbe water-wheel and ite axle-tree, c, and compare the 
ſame wich the coſt of theſe, we ſhall cably find a valt- diffe· 
rence, not to * the ra charges ol keeping the com- 
mon bellog $10 r 

In ine, be bl 
derated in the ſame manner as the common ones, biz. by 
letting more or lala water into the ſloping gutters, and by 


taking out and letting in plugs ſor that pur poſe, placed in 
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Art's ral of Mertorologic 4 Obſervations for ſir Tears, made 
— bn 8. Poleni; Phil. Tranſ * 448. p- 39% 
Vanſumes from be Vatin. s Ju 37:34 vt 15 
T H E following is a6 abltra&t of fix years meteorolo 
obſervations, which were made according to the f of 

Dr. Zurin's invitation ; and "conſequently correſponding with 
8 in Phil. Tranſ. N 421i. The inſtruments 

S. Polens made uſe of were the ſame, and pt in the ſame 


places, and'dppiſed in the mt manner, is mentioned in that 


tranſation, The obſervations are, as follows x; i| 
; ; 2 LEES” N e . kk FEST 
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And firſt, the quantitiet of tain and ſnom water, collested 
for theſe fix Ns exhibited in Table A: And if all the 
months of January, Fetruary, &c: of the fuid years, be added 
together, it will be found that the leaſt quantity of water, 
namely 6 inches 295 dec. fell in the months of November 
on the contrary, that the greateſt quantity, viz. 23 inches 93s 
dec. fell in the months of July. Whereas in the fix pre- 
ceeding years, the leaſt quantity fell in the months of Febru- 
ary ; and the greateſt in the months of October, and the dif- 
greateſt and leaſt quantity was 22 inches 


lt likewiſe appears from the table, that the year 1735 was 
drier than any of the reſt, the ſum for that whole year being 
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29 inc, 685 dec: and the 153% wetter, — — 
inches 563 dec. In the 8 he chtference 
between the drieſt and 4 Years [Was 2 2 inches 85 dec. 

l this table neben s dec N 

0 fe ir 12. H 36 bs ** yy 4 
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zun bas; 1 | a 
I, 1731-5 75 5 64701 7 
| 1732] 4 522/10 300 
1733 4 40 758 
1734] 4 


| — 735110. . 10 843 | 
[5 9 2 = | 
2 ibis mite] 530 Wa, m_y „ the ger 

gathcr'd in ſummet autumn for three 84 on 
mater than that __ in winter and ſpring ; but chat for 


| 1 three years: it way leſs: Whereas in the fix preceeding \years 
= he. uantity in nee and autumn was always grester j and 
4 ſc fix; years the ſeaſons wort to be ranged acbo ng 


che 1 Jar of the Jumse of witer gather'd in the" 
2 1 pring, ſammer, 'aaturan ; In the x Yolo 1 

hey Had be ranged thus, autumn, VE ſum 
mer 


"—_— In ſang, Gx years, the ſum of the quantity of water 
== collected in inter and {pring-.cxcceds 2 Qed i 
winter and aurumn. | And in the 6x years, ſummer i 
_refer'd to the two ſcaſons of the greateſt, and winter to the 
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; two ſeaſons of the | Far n, 5 
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The decreaſe of the ba 2 
ter from the noon 
P day to that ing day to that in 

F u it rain 00 hich ir Al . e 

4 2 Number of wit, „ 

* _ e what 


' ter from the noon f the 
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At id 15 cee table for ths corte ix years 

Eee ih this, thete f 0 iy — difference, between the Co 
* bers of increaſe and decreaſe of the beigbt of the barometer 
7 in rainy days, than What is betwern the, nombere 370 and 


ſum: 206 5 whith is almoſt the ſame with that bor theo lr get b. 


y namely, 378 and 211. a 
Teh; likewss reniarking, that 2 2 the former 6x 


d is years, cats, there were 589 rainy duys; and in the latter $4 ahcre 


_ only the PT — 2 13 days between bath the 
. fix Meer and likewiſe: in both 7 © yeats there was 2 
; greater quantity of rain with's/norther} herl thn yuh any other 
"9 wind; and the leaſt quantity with a ” Moreover, 
', BY the fame things are io be 25 tt ibore Table © | 
| 2 that in ” N 69) 
£ | , b 2 1e C38 
' * 5 5 17 
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And likewiſe the mean 
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heights correſ ; 
| Rs compa . ting fix years the mean beight of . 


meter, referable to each May of the ſaid fix years, is 29 inches 

73 dec. differing only, o; parts from that of the former fi 
years, which was 29 inches 50 dec. 

height of the thermometer for cach 
day of theſe laſt fix years is found to be 30 inches 12 dec. dit- 
Gring enly 04 parts from that of the former fix years, which 
was 5O 16 dec. 1 
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for each day i 


table; ad they 


former fix years. 


thermometer 
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8. Polens bas added the tables Eaod G, an ich 
the greateſt and leaſt brights both of the barometer and the? 
mometer, By comparing them with the correſponding tables 
Phil. Tranſ. N' 421 we way ſee, that the renteſt heighn of 
the barometer, namely 30 inc. 48 dec, ex that in the for- 
mer fix years, which was'30 inc 40 dec, But the falling of 
the mercury to 28 inc. 70 dec. is leſs than that in the former 
fix years; which was obſery'd'to be 28 ine! 30 dec: 

ln theſe latter tables the greateſt height of the thermometer is 

2 


„ 


2 32 dec. and in the former 52 inc. 54 dec} the diſſere io 
wing „en only: But the leaſt height in theſe rabled it 4 5" inc. 
44 dec. in thoſe 4 inc. 38 dec. mercury, theref6re, ſell in 
the latter fix years lower by 14 dec. than it n 


the former fix years. 
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By dividing into fix equal parts 18 inc 9 I lin, (the num- 
ben i the ſum of this laſt table H) the mean meaſure of 
water for each year is 31 ihc. 3 f. lin. But in the foemey fix 
years it was found to be 35 inc. , lin, The difference, there- 
fore, is 3 inc. 9 in. Aertz 25 2 f\ | 
Andi if we bring the ſums of both the fix years into one ſum, 
and divide it by 12, we ſhall fiod 33 10c; z f lin. to anſwer to 
each year: And if this quantity (as has been;done in the for- 
mer ix. years) be compar'd with the mean quantity of water, 
that falls at Paris, namely 19 inc. or 18 inc. 8 lin. it will ſtiſl 


lainly a , that a much greater quantity of water falls at 

ad, ee Paris nen e e Mel 
Aud theſe fix years do likewiſe forniſh with an obſervation, 

by which it appears, that ſometimes in 24 hours there falls a 
much greater quantity of water at Padua than W 
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| 
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0 Th of uin, 
48 ity above that 2 


A Payss caſil 
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lr 7 to Bye 
22 1 4 2 8 
u e tor t gegn 47.23, 1733. 
. d e l bad bei _ 5 
* „ lin, | Int 4 0, 29 
7 56 inc. 10 #5 lio. e difference Nen ahe 
e dba lui heh, is found; to be f inc. 8 lin. 
the difference ( by ' pention'd n 
2 NO 41) been the grea * height. of the 
arss is found to & be 1 inc; 


11+ lin. it exceeds 

180 found by 8. Poleyi at N by J lin Wherefore, what 

hat beet obſerv'd of theſe di {7 the laid Tranſaction 1 

ofirmed theſe. later obſervations. -- 
In fine, S. Polens adds ſame obferystions on the declination 
of "Be e $662 13 April, 155 es by r 

obſervations chat the declination has 25 degrees and F weſt- 

wards.” "Oni the laſt fa . I. ref 6 he found it 13 de- 

grees Ain 1 1 5 als.” aha has been al 

mid of the TE In Phil. wow 
Net; be com Les wich this, it will plaiply appear, that t 

firlt of we onp years increas'd more than 
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| ; declinacion for 1 
; it did for the three 


| The 2 7e common Fapomenrs, and the; in 
. & Mr. ory Brighton e 
1 7 94h. . 


8 there is thing more waning” 925 A dhieety: of the 
weather on mechanical pr inc there does nut ſcem 


ang thing in al in all 1 cee aeltere preg 


. we order to ich weh of the i is ne 
. ceſſary, to deduce from thence hiſtory's and obſervations, as 
1 =_ in ſome meaſure form ſucb '#4htory !: And it, May de 

- faid, that could we in any tolerable degree füretell but 1 
mall ſpace of time, the: change of the weuther it u be of 
| __+«adwviroble uſe t» us in thoſe affatts on which _ cla 42 of 
vn 9 and ſubſiſtence depends. , 
| 1 
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It n from ſuch conſiderat ions, that upwards of 20 years 
before Mr. Orme began, and had. contina%d 8 of 
the weather, ( the fix laſt years of which he here ſubjoins ) 
tho' he not to ſorm a juſt theory upon them, 8 
pot without hopes they may baye their urs, when chey | 
From them, and the obſervations he made by a new improve, 
ment of the, barometer (for the ſame number of years) he could 
gy forete ll ſor a day, or perhaps two, the change of wea- 

4 che form cl cod eyrjous perſons, fince the 

A many 1 10Us curious , 
invention of 70 . have been improving and 
endeavouring to being tha: machine to perſection; yer notwith- 
ſtanding all their indefatigable care and pains, the air that is 
interſperſed and mixed with all fluids (of which mercury is 
reckon'd one) has in ſome meaſure fruſtrated their labours, and 
it has remained. imperſect: For, whilſt there are any ſmall 
quantities or partjc les of air remaining in the ee ir 
will be conſtantly ring in hot weather, and failing in cold ; 
which really perverus very end and deſign of a barometer, 
which ſhew the preſſure of the a ir, and foretel when 
either fair weather or rain is coming; Inſtead of which it is in 
great meaſure a thermometer, forcrelling heat: inſtead of fair, 
and cold inftead of rain and ſtormy weather: And theſe im- 
perfectiom are more or leſs in all the various forts of baremeters 
hitherto invented. „ | 7.4 $9 

The barometer Mr. Orme is going to deſcribe is not different 
in form from ſome utually made, it being of the diagonal kind, 
from whence the more minute alterations are mor readily. dif- 
cover'd : "Of this form ſeveral have been made by the late in- 
genious Operator Mr. Patric, who has, in hit way, deſerved 
well of the 8 : a 1 who, the he Bag gh 1 to- 
wards ing the weight of the atmoſphere, by which che 
„ tube — ſuſtain d, aid Riwielt gor te 
ir, har run into the abſurdity, of the funicular hypothefs, 
There is an inconveniency or imperſectim in mot, if not all, 
tho L barometers: For aſter ſome time, the various 
d ſalling and changes of the weather, of heat and -yald, 


riſin 

the Neal particles of air that have been inter ſperſt in the er- 
cury, have got together in a larger maſs, as they will incline, by 
- atrattion, which will ſeparate the mercury; and that quamtuy 
of air will be dilated by heat, and curttactrd by cold ;-40.ay to 
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.» Befides, there is ſuch a coheſion oſ the mercury to the tube 
(eſpecially in the ſmall ones). that after ſome time, the mercury 
that is not truly cleans'd from its droſe, and purg d of all its 
air, will in remarkable changes of the weather, neither riſe nor 
fall :. All which embarcafſment is taken off, and the difficul- 
ties ſurmounted in Mr. Ofme's improvements of the barameter, 
by the following method, coo: ny nf 

I. The quickſilyer is entirely, purified from its droſi and 
earthy particles, by diſtillatiun ; and. when the tube is fill 
with a pound and a half, two or three pounds of mercury, and 
all the air got out by the uſual methods in filling tubes, then 
the remaining ait is diſcharged by ſuch an intenie. degree of 
fire, as makes the mercuryboil ; by which ebullition an innu- 
merable quantity of ſmall particles are emitted, and blow with 
a great velocity at the open end of the tube, till all the air be 
quite cleared out; which curious as well as laborious operation 
is continued... for the i pace of four hours: And when no more 
bubbles would riſe in the tube, it remain d whole, with iu 

mercury of a veep lively ſparkling brightneſs, with.this differ- 
- ence only, that the mercury, ſo purged, of its air, did not fill 
the tube ſo high, as when firlt put in by about two inches; 
which is a plain demonſtration, that in that tube, which wet 
40 inches long, there was intet ſperſt in the mercury at firſt fil. 
ling it, ſo much air as would fill tuo inches of the ſaid tube, 
which was a twenty faurth part of the ſaid ſp ace. 

The whole operation Mr. Orme himſelf attended the ;20th 
of Janus, 1734. 

And farther, he can affirm, that every part of the mercury 
boil'd for a long time, and the tube became gradually ſo red 
hot, 70 with a warm kniſe be could make impreſſions in any 

nenn e en TI * 
9 that this is the ſureſt, if not the only, method ſor getting 
out all the, air, may be. judged by the boiling of water, whic 
in its ebullitioo cmits, a gteat quantity of air for a conſiderable 
een een e eee een ee e 2h 23 won i +1 

A e the, perſedion of. theſe, barometers, they E erd. al 
others Mr, Ormeevce,obſcry'd in the following partienlars. 

| ha oy are ſenſible of the maſt minute changes of the aur, 
A hey foretel the weather by a much longer ſpace of time 
then others, as for the moſt part 20 hours, , es 36 
org Hours: ,, Nays before. great ſtorms, and ſuch gains 
cauſe geear Goods, Jo o much longer tic before. they. happen 
. Tho they are ſo ſenſible of ſuch minute changęs of the 
air, 
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air, yet the ** intenſe heat will not raiſe them à hait's” 
bteadth,- nor the greateſt cold make them fall. This ſlieus 
they are perſect barometers, und not in any degret thermbmeters. 
4. You may diſtinguiſh b ee whether er they ſhew-for - 
ais) it will be little or 2 og tint be 4642 en g 

5. As by other — you cannot tell the weather, but 
by a paſt and a preſent obſervation 3 theſe tell you the inſtane 
you come to them, what the weather is going to be — For, by 

rapping the caſe with your finger, if it is going to be fair, or 
very fait weather, the mercury will riſe that moment, 2 — 
- — _ or more; but if bun it will ſcares — ſens 

ble rife; 

Mr. Orne has had one ado glaſſes het him ſot 10 yer; 
and he has eonftantly obſerved i —— which has ou ſel- 
1 * As ing any conkiderable — 41 fa 
weather. 

- Mr. Beighton dds the following e 4 n: — 

1. Tho' you can foreteh it will rain on the morrow 65 4 im- 

ible to ell where the rain will fall? For, as every ſhower 
s ſpace, i. e. length and breadth, if it rains in vow?! nen, 
hr field, yet 1t may be fair in the next adjoining#'+ '- /// 

2. The barometer does only ſhew the re of ey ztmo· 
ſphere, and inclination of the air, in about the cou 
where it ſtands, and not always in a particular Ipo 80 that 
in forete ling of great rains, - tho” they be over us When the glats 
ſell; yet the wind which en . it liſteth. carries the 
clouds and rain with it. > 43h +; 1 

3. On the mercury's falling it is ver bard to diftinguiſh, 
whether 4 it will be tain or high wide, ey r the 
mercury to ſubſide. 

4. Of all who gueſs at the ebe it is abreabbe ie-is 
not true one time in ten, nor do ne . ot them agree 
about it. 

But from 3 on is hardener; it will ſeldom fail 
you once in 20 80 that it is above 100 to 1 preſerable. 

If ſrom the ſtate of the meteury, fur inſtance, yeſterday 
1 um morning, it be pronounced, next day will be no rain, 
and ond Wok at the glals no more that — — winds 

may ariſe. and ſo alter the weight of the atmoſphete, and the 
glaſyfalls confiderably, it wil _ on the — — 
to hat was at ſirſt ex R | 

Hence it is —— from theſe remarks, that j 7 
are formed on * barometers, — qq not 

2 T 44 +24 124 uae 


- 


4 MEMOTRE# te 


| e ſo and this begets an opinion in the vu and igno- 0- 
C e om 
them. % be f none H the 4 5 
If the barometer could only ſotetel very great and remark- | 
able chabges os the wdarher; fot ioſtance in harveſt, time, 
————— Bepda were com the 
an"would:/fivp cutting down big grain, and fave 
lose Git being ſpoibd by, the url. Ot an u journey, if 4 
— knows from the indications of the barometer, that if he 
= home by ſuch a — or pils ſuch rivers, the 
= Roods wil beſo 5 4+ mak ent him byt.endan« 
1 —— bis life; and : 


— reck of conſiderable ſervice. 
oe On the zth the mercury began to 


moren what bas been in dor days, was Jan. 3, 
and on the 
h it was a toth below 28 inches 5 which has not been ob- 
ſerved in this age, nor perhaps ſiace Torricells;s time : Thence 
OY plainly 4 that it would be the greateſt 
ever heard of ot the greateſt ſturm ever felt 3 tbe lattet 
of which it prov'd, | 
Some rules and obſervations for forctelling the weather by 
the riüng and falling of the mercury. 
— VE hog always preſages fair, and, falling, fou] Weas 
3 yer there are (oreral difficultics and.niccties.in forming 
2 judgmene from them, and herein confilts the i 
Mot of the obſervations, made. Dr, Halley, Dr. Deal 
r. Verbum; Mr. Parrict, and — atcapplicable to this 
improv'd dizgbnal barometer. 
Mr. Bran bon inſerts here ſome few abGreacices for the itt 
bred diagonal barometer, which he bclieves may be rer 
on'd rules as he has deduced them from time to time, in 
2 M#.Orm#'s glafles, and keeping a regiſter of the weather. 
This barometer very rarely forctells thunder, ſeldom 
as tall beſote it, which Mr. Parrick,oblerres others do. 
Jerenc und hot weather, hen the mercury is high and 
g ui there is all tbe pollible certainty of Lair weather the 
hee, and if thefe happen-to fall great ſhoꝶ eto, = may 


| heyrhase been driven/wpon you b 
| — Orme nat ing ul it. m—_ 7 hay 4 3 
+ . ů ;>2d has alle co fore- 
«tl rain; 1 — tho tain . indicates 
. there wil) be bu levof-u, vd kt n 
the mereatyconmtinue foling 
in rain next day: A 


1 


Io 3 
- Revat Seiser. 1 
ee mercury hus continued high or 
rifing; if it falle a little t day abour nogn, ond ty the 


even! — again, you muſt eue a ſhower the latter 
the next day r and enn, 


1 * ain ſorward. 
4 * riſes gradually aboar delt e boch 
po ——— Gn IRIS 
poker you may cif6vably expe a fair ſeafors for d long 
r wi — gales of wind imervene 
the d N of thereub on.. 


the mercury tiſes or falls very ſuſt, ne 
TI der bed. eie 
time before, a true — gment cannot be formed- — 
For ſup Mer icin l am apt to think jr 
will be fair; but if it had been n hone eine and 


fell, there maſt a fer- | 
Why the mercury in —_ barometer (init be for 
fair weather } on -rappi e ſeveral times, which jaiz 
and makes the tube le, f riſe at every ſtroke for ſeve- 
ral ſtrokes together, ant in all ſometimes à tenth of an inch 
_ in the lar, may, Mr, aer preſumes, 
acco 


x. eee he buy wicked 
hinders its rifing,: and" ſuch re releaſes that. 

2. But its ervable, that it will riſe a little abend Gn 
or even in a fllin er This 


„„. ary 


n= a7 w amneoTeP?Sehpnond ys 5 


when it is in a ſtandi 
may be accounted for 
mercury and atmoſphera ane 10 
dam and eaiſes the mercury a little in a boli 
cially its 2 ſurface, which is obſerv d to 


— — —.— of the 
balance it muſt riſe a little. 


r >. > = 


preview the wi C1034 241140 $1251 14 bus 4b 1590 
But then it is «Ho dbletrable; rf chan ns in a 
or falling condition 3· ſußb uy bord will in a 


in 
. ie enge ue che ſame-place agg even wheg\the mer- 
iu in a riſing condition it — perm rr of time fall 8 
ak part of what it roſe by ſuck” ee H 149907 
baer ha the carucatiom, ax they mee y 0g (7 
©. 


the 


weather from de. 


* 


af MRM Ol u.. che 
. 


e ron = mt IB Uh 
is very © 5 and the mercury truly purged. 

Mx. 4 wc 0s gy er ue wy pr that in all 
Pep cola {hays cially in, barveſt, it has ſcl- 
doe ful bm in Gel the weather py ar og 
ad to 9.years together, 

TS 4 ways - Logy: way — abou one of 


.barometers. 
The following ate Collections from the diary of the wea· 
ther and barometer, in order to ſettle males or felling th 


Giest 8 TOR Ms. 


rele them the e ful falls 3 Or . isexceeding low 
: 1734 5. | | I'* 
10. 4 | at) night the,mercury-at 29. 92. inches. 
NH nigbt di: „ 29. 66. 
t. d n ae 1 . 2 

Wu t % eier An. 1 

8 th . 9. lower by "I than 

has ever been n ſtorm of wind ever 
beard of in this age, in the ſouth rack, hen. of France 


9 7; it £* 


1736. % gin 19 4 water 
an. 31. * * * * . * - -249 247 
. e „ „ - vj 26" „ 29 15 
| 2+. 5. „ a mi 18h; 45 wende, 
4 5084. | cw IHC Lis ps 
Avg. wen 83's 341 4% % Ae cn © 37 - Rormy, if 


thr whe fag Gi" $1008” 


1g 1 bag tn ks 1 „ $1; + 


| Bolore hich the mercury fall ve dt | 
3. 7M} -2745-. N f 4 SD = wt 
Sp. le * . ate! Moos 
& NI 8 „% / £13 2 7 
þ 14 Jiew „ | night » "dE to; 40 

ami die Notte wer e the 2 
(N Lonenry being aboutthemiddle, of. 155 —— has been 
tbeſe forty years, and de mercury (al) — 1 0 


nm bids e eee oft at 


2 | 1356 


8? KSRET=z e 


Ror ATL soerxE 1 
1735. of 4 | ay 4 1+,4-404. 26h 


- 33s ary” FF yg © 9 4 * I + 641 +46» 
24. night na oe + 
25» — 2 . 0% 98 

| of irg 4 FP / AIRY 70 28 

d bg «ov n 28 


a (0342-4 * 
Meet eee de 29 

„een ee 
„„ ISO ES S 29 
„een + ene 'Y 
» Iv 0g $44 29 yup. 
&- „ 6 RO EY 29” 38 
0-0. 644 * FI. 29 32 
eee. 29 
eee 28 

„ <p» ao Rood 

* 9 20 - 2 * 29 6 5 
> v4 ow o' © 29 . 52 


THUNDER. 


The mereury ſeldotn falls for rains that come 55 thunder. 
Vide Diary June 2, 13 1 . 


rr 


THUNDER. E 
When the mercury did riſe, . 

1733- | 
„ 21. — 29 16 — 29 36 

22, — 29 36 — 29 2 

23. —H— 29 62 — 29 65 

24. — 29 65 — * 7 

Sf. => 38 3h. 209. 

_ — 29 1 — 29 

— 29 5) 


3 * 10 in the morning ; til one in the pf: 4585 
a deal of damage. 


doin bs 
* p F * 2 29 Ay ne 


| THUN DER 
The mercury fell before it, 1733. 


W 9 — 
— 6 
— — eco ———— . — 
3 — a an _ — _ 2 — 
* m mm —_ 1 = 
* — — — a ® 
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1 29 37 wind. * 
— 29. ag violent thy 0 


29 $9 ally 
49 46 fair 

— 29 21 thunder 
PROST. | | 


A froſt when he mercury is high n 
2731. e I he Sao ef Mar , and 
2. bun whe fo followed the feſt n the 17th and 7 
| Dry SEASON. 


In Zune — Rae re above 2 
In Aug. 1730. the mercury never lower than 2 Let. 7. 
1731 From the firſt zo the tenth of Aug. and rain came the 


r ee mercury was tiſing. 
FROST 
A great froſt, tho“ the mercury fell, but it was attended 


with & great ſnow, which might occafion the mercury to fall. 


1731 : 
an. 1. —„— — 29 56 rain 
2 — 29 — 29 12 rain 
3. — 28 75 — 28 72 wind 
4. = 2:3 72 — 28 97 froſt, great ſnow 
3. — 28 93 — 29 12 ſnow, froſt 
Great RAINS, 
1732 | 
May 1- — 29 8 — 29 25 wind 
4. — 28 21 — 29 25 fain all day 


{inow bard from 8 to 11 


6: — 29 34 — 29 9 rain 

4. — 29 Og — 29 o min 
3 — 2 12 — 29 34 wind 
= — 29 44 — 2 46 fair 


7. — 2 52 — 2 39 ni and great 


| Ufloods 
Great rain, tho' the mercury fell but little, 
1735 


reat 


Is 


735 


— — ———— 
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Dd ED 
May 24- — 29 6 — 29 54 wind 
25. e 
26. — 29 32 — 29 64 fair X 
27» — 29 5 — 29 39 violent rain for 
| : , mote than 11 hours 
Great RAINS. 
The mercury falling very much, 
1734 | | 
July 10 2 29 65 — 29 67 fair, hot 
11. — 29 63 — 29 6 fair, hot 
12. — 29 59. — 29 4..ain 
13. — 29 29 — 29 13 great rains 
—— The mercury falling à great while deine the rain 
came, and the rain conti as long. 
1736 4 * K 
May 19. 29 75 fair, wind 


— 
20. — 29 8 cold wind, fair 
21. — 29 65 cold wind 
22. — 
— 


23. 29 28 cloudy, fair 
24- — 29 32 fair 1 
25. — 29 32 cloudy, wind, rain 29 
26. 9 29 15 rain 
27. — 
28. — 
29. — 
1733 ; 
Feb. 22. — ao 43 
23» — > 2 
24. — 28 9 - 
35. = a8 15 eee 


The mercury generally falls juſt after hot or ſultry weather, 
Vide 16. e 
8, Avg. 1734. 


reali t. 


17 | | 
Boat X A large aur or a boreatis ; and the 28th, 2gtb; and 
Pens, Fin 114 37 To 


. 


418 MEMOI RS: of the 
Tbe mercury _— ptetty much, and ncither (wied mor 


win ee > [emprumt 3rd} er. eren ee | 

734 $2141 N us Mi oven yin ww 1s 1d 1 | 

From the igth to the a rſt i ler; 7 \nowind of rain | 

I 72 at all till the 2 5th, | 14/3 9008 | 


Gale weatherigeberally makes the 3 ſoon aſter. 
1734 Aug. 8. Aſtet a gie ſtormethe mercury riſes very fall, | 


1756 Feb. . as g WOT inte: r= nl 


1 1734 Avg. 26, zr | 
bo Before great winds:the mexpury | falls wn ſion. wy 5 

9 | 2736 Feb. 8. 7 * * M1041 24/6 Tat 46 ITT Lak 

1 1736 Feb. 8. | e 

vn T be mercury below 28 inches, b 444 


1734 Dee 15. at 27 98 531450 
5 17375 Jan. 8. 227 9 wrt rior F710 11707 | 
In Dec before. 4roft, t the, mercury riſes preny 6. RA 
1735 EC IZ. | 1 4. 1 
f Before a thaw the mercury falls, 6). 1440 431d. 


| 1755 Dies goo wot t | pe 
- 17. ont 4171 19 -| 49% * N 
1 1736. Feb. 9. 120 9 113 OC 34 
id 
j © 2 Re mercury l l. ſuddenly before a great 3 nat «< 
b | 1731 1 1 901 vd Lots. enn Nenn 21d1.4a6 7 
: " PEO #$eb.; 1% T1 dy T8 Z +. 1 15,915 898 1780 
þ Fab. at- e, ging + be 


W ben the mercury falls ſor high "EW and-it continues 
fall when that wind 1s-come, it is J ikely to be tempeſtuaus, or 
cent inue fome rime, unleſs rain ſucce c... 
N 08 1736 Nov. 22. 29 62 fair, warm 29 4 be 
| i 23. — 29 49 indy, warm 29 32 wind 

24 29 1 high: windag 88 28 53 ſtormy. 

” Some of theſe collections are cptirely contradictory to 

any ſettled rules; and ſuch will happen; and others confirm 

them: But Mr. Beigbton has collected ſo ver ſew of. a 

fort, chat till more are in this maroer * it vill be 
doubifvl to form any rule from them, {#4010 Ca. 


Sulphureons Vapours from a cavern in a Store quatry at Pyr- 
mont; by Dr. Seip. Phil. Tranſ. N“ 448. p. 266. Trans- 
flared — the Latin, 


Ti fone" diggers frequenr bond dead birds. iv « 
certain deep pit of this — uarry, 800 paces from 


; the, Pyrmont | 48. and An rent Nee birds 
That were newly de 7 


The 


ROYAL $00re'ry, i 4T9 / 
The Docter, carious to find out the canſe of the birds 
death; at firſt ſuſpected ſom mineral poiſonous matter, 
like cobalt or orpiment, intermix'd with the ſtones, and dif- 
ſolv'd-by the tain water, of u hich the bird when thirſty, 
probably, drank; ord $f Fo #15 er e 
U pon bis going down into the pit, and ſtonping to take out 
the birds? he mas immediately ſtruck with ſuch a penetra- 
ting ſulphurcous ſtench, chat, giddy and aſtbwatic, he "was 
n dg WH 61544 Ne 
The Dactur therefore judged, that that ſuffocating ſulphu- 
teous ſtcam was of the, ſame nature and origin with what is 
obſerved evening and motnigg in a clear sk and calm dry 
ks de E ar” fin pies birds no ſooner draw 
an they are ſuffocated; and 'dugks; that ſwim in 3 
larger ſpring, common ly uſed for bathing, can ſcarce hold it 
out a fa momente, but die away immediately. . 
ITbe Doctor indeed thought it woyld be far from adviſe- 
able, hut rather à dasgerodt and paxious experiment, to 
ma ke mote ſuch. vents aud ſpixacles for the Myrmont ſprings, 
d draw out from the bqweþ of che mountains the —— 
As ha ſteams that ought.rather- to be ſuppreſi d and pent 
up for impregnating and ſharpning the ſubietraneous waters, 
For e therefore, and by the Docter advice; the 
rince of Haldeck diſcharged the workmen ſrom digging deep 
into the quarry, to avoid giving vent to the mineral. vapougs. 
- However, oy aint and experiment take, the Peder 
abta in d. of the Prince — — of ground for à dry bath of fix 
for ſquare, ,which he cauſed to be arch d er with (tone, 
and cloſed, up with @ dor. | | | 
This ſmall cell, order din this manner, can ſo much, the 
leſs draw off the ſulphureo · ſpirituous virtue of the waters, 
as it is certain that that vapour does not always perſpire, 
but only when the weather is fair and calm, and the sky 
ſere ne, with eaſterly and ak northerly wands, not ſtormy, 
bat gettly blowing, and with fogs and yapours arifing before; 
— and lighting bg | * 
. The ſteam likewiſe is only found morning and cvening 
4nd 2s, the fun gradually aſcends, forthe vapour defcends, a 
towards" noon retires under the ſtones, and entirely vaniſhes 
about evetiing, it by degrees returns, and aſtet ſan-(er it comes 
out again very-plenufully, y. D 44390 
This vapour is not uolike fogs and watry exhalations; and 
let it is never vif ble but in the rays of the ſun, when the 
| 63882 tre- 


wad 1.5. , 4. 
= 


IteIF to view. 


ly ry " \ = | 
a4 aka * 8 
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tremulons motion of the beets Cher feces pre 


and arifing at very mort in 

Generally the erbalation keeps in an horizontal direftion 
and ſcarce aſcends and exerts its force beyond 1, 1 and + 
to ſoot: Bo'that if one go down into the pit, and ſtand up. 
right therein any time, and not bend the head below the 
faid horizontal line, he ſhall not perceive the ſmell. 

Let at certain times, eſpecially when the ſky is calm, ſerene 


and vey hy, dry, and pregnant with thunder and lightning, the 


vapour aſcends and exerts its ſuffcarmg foree, 66 foot and 


Hpwards : But this ſeldom happens. 
The chief and experiments of this mineral exhs- 
lation, hitherto obſerv d, ate the following; 


1. oi into the cavern and Keeping the al 
bead C48, Je R nn 
ing a few minutes in it the feet wp the Regin im — 


mediately penetrates” thro" the rot Hike bury 
nettles excites in the ſkin a tonlaring ſenſation, that gradua 8 


extends to the lege and thighs, and warme the lower parts 
— 4. in ſuch manner, that one would think himſelf am 
: Upon ſtanding ſtill for a ſhort while in this maine 3 a 
plentiful ſweat is raiſed, firſt in the inferior parts, and at length 
over the whole body, without any trouble or — 

2. Upon betding the head nc the bottom n 
very ſtrong ſmell is immediately percei vd, reſpiration ſuppre 
an acrimony felt” in the eyes, which · makes them 2 — 
garlick or horſe-radiſh ; the mouth and jaws filled with à ſol- 
pharcous taſte, the head affected with a vertigo and drowſineſs 
ſo that to avoid being ſuffocated 2nd falling down, one 5 

obliged to retire. 

oo kinds of inſects, as flics, butterflies, beetles; Se. 
ag foo as they come near the vapour, immediate wits down 
and dle. 

. Sometimes the ſmaller birds, if the ſtenm be 
are u enteg the moment they come into it ; and imes 
ſor a ſew moments, as ſeis d with convulfions, they Autter W 
and leap," open their becks, breathe ſhort, and imitate the ge- 
ſtures of Hel, included in an exhauſted receiver z and at 
ben hey die, 


the time de exactly obſer d when the birds drop down 
and begin to fainr, dut a are not quite dead, and ey 
ſpeedily 


Aw a —— a a «x ww 4©@a = 


Rr Bee tau 


* but if 
S watrt be 


and revive, and 22 to themſelves in ſoch manger 
ere well, eee ee 

ern K bird for den times in one day fall 
du Nb raven e meme 2gain, und camtinoe well (or 
eur, | 


The larger 

&e, hold i it out longer: in the pit, eſpecially af they ſtand wit 
their long necks above the borizontal line, or by tc Ber gia leaps 
2 the ſphere of the vapour Activity, aod ſo at times 
the the free air : But if the vapour, be copious or if their 
beads be kept down to the 
undergo the fame fate with the ſmaller birds, 


6. N as 15 cuts, ſheep, Oc. the, larger and 


8 — . 


n | 
Ee etl ona ally 
eee ako en, or draht be ypon 


. This ſteam een S tie, eſpec 
han, and candles, whether phos, or not, in = 


veſſels, gw $104) © 463 Hhilt nit ob 6 
by Jo gd hee: if a torch malle op ef 'a-bun- 
dle of ſtrad be 9 — T 


rern; for, it is immediately extinguiſud; but taig'd 
above the ſphere of — — into.the free: die, it Aire + 
breaks out again into flarye z N alrernately, as, often as 


I "i 5 ond ſtrong, gunpowd 
vapour is copious er can- 
not be fired at the bottom of the pit. 


Sparks, ſtruck « tee] from pyrite vr bin, aun fl upon 
. e but not tire it. 
17 n ide Dr. bed wall is und b ovds, Ki 
e he thijught with himſelf how be might appl 
S or wk ſo ſurpriing #'+dpbar,' Which is mic 
ſohelle and penerydting than any of our Chemital lpirits. 
For, he did not find it arſenical nor corroſwe, a3 chat fm 
burning 2 IR ** nor corroding the lungs, but 


only —— 's breath int teſpiration 4 
Tee e e e 
we, ALLELE 4 


= AZ 


e | 


binds, and tame fowl, as hens, ducks ka, gels ; 


of the pit, * at lnb 


ne withoat being ſuffo- 


— a 8 — — F „ —ü— = — 
* by 1 = $ u * 1 S 
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ox experiment fake the Dr. has ſre ſtaid in the cavern 


| as og as he co bear the vapou, ti he was almoſt ſaint and 


115 tated 5 5 5 luck 4 i in PD. bis mouth 8 deen and 
umped into the open air never felt an 
8 4 MY te 2 5 rather fognd hi bY breaſt and rlpirr 
ion bacomelig 0 YEE ing tequbled with a catarth and; coug 
E is n catarrhous Son 0 ions and 1 — 
of e were 1 means of this Fupigazion diſſolved and diſ- 
there is pot undes the, ſun a ſhorter and . 
uring ſweat-:, For, after ſtaying a few moments ia this va- 
Poe pit, ſweat plentifully breaks out all over the body. 
Sone conte people, upon going ſowetimcs iuto the Cayern, 
affirm that ſwelliogs of The legs N vmatiſms and 01 pain 
t 


have, been, very mugh relic” Th 


But becauſe the exhalation lametiaics reds ifs; aſual, leber 
and isthen too ffrong and intolerable, the Dr. was (afraid Jef 
fore unwary.raſh 5 Pole: ſtay; too long in the n And 


f 15 lite; he therefore choſe rather not to 1 
67/4, than endanger TE lives, ow 


| A a and thermometers, —__ i this. va + pit, 


et m6 change; but rema in in the ſome ſtats as ip, the fres air, 


The Effict: of Dampier's Powder, in turing .the Bite of a 7 50 
Dog; by MF. Faller Phil: Tranl. Ne 448, p. 2724. 


Mi R. F 4 * had. us d the is 5 eres ee 
r. upon dogs always with ſucceſi g. an 
Apis — SIO dag or cat (he gas which) had. bit 
me _ chil, 15 and. t 75 mot I; Battle 1 15 1 og the 
Hen according, t ien direction, they l Its as 
7 509 a Fl ah 700 ity ot been bt, and ank of, the Wb 
any bad effects ſrom the bite. 
| e 1737. 4 peighbour's ſervant g ,oing to ſearch wher 
77 7 a dog { Art be pad bad been, — 2 48 18980155 
ed 3 br 4 days after) was hit very much 
anda : Be ment een who ha had. foch Fee an 
the he ben e 27 8 1 6 bite of; Fama 


as to be applied to r. 
45 would venture Fs life tha PREG I 42 50 ms dad Me 2 animal 


at was brought to 15 within z after the bite. I 
15 took his medicine I. "ps 
he complain'd of a violent heat K pain in his bead, whic 


Mr. Fuller nt was the I of the bite, and not the me- 


wit. #6 | dicine 


c 1. or 11. at 


4i-.9 29 go 2a 
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dicine : But after he had taker it for ſuch a ſtated number of 


b ont better, and continued: well ever aſter. He had 


tied his rs with ſhoemaket's ends (which are oſten uledifor 
a _ and they were all very much inflamed and very. ſore. 
Mr: 


wer made him take them off, and all his plaiſters, and 


waſh: his hands with falt and water, and in à futtnight's time 
they were quite well. „ an 
Another Caſe of a Perſon bit by a mad Dog ; by Mr. David" 
Hartley and Mr. Francis Sandys. pak rt Ne 448. 
p- 274. 621 F b 1 4 | ine 
BO UT the latter end uf Nov. 1754, Mr. Same's groom 
was bit in the hand by a mad ſo as to ſeteh blood. 
On the 4th day, when Mr. Sandys firſt ſaw it, the wound was 
heal'd ; but it was open'd again by him, and ke pt ſo for ſome 
time, but at laſt heal d ſooner than was intended, thro the ſer- 
vant's neglect. r 8 
He was bled, took a purge, after that half an ounce of pub- 
vis Antilyſſus (vide Phil. Tranſ. Ne 257 and q43) every morn- 
ing for three mornings; and was order'd to go into cold War 
every day for ſome time; but he neglected it after the third 


day: Beſides, Mr. Sandys order d him to forbear all meats, and 


drink nothing but water. He continued, in this * 
about five weeks; then ſinding himſelf well, would confine 
himſelf no longer to it. e uns 
On the yth of Jan. following he was ſeized with a fickte, 
vertigo, and ſaultering in his ſpeech and * , and at laſt 
his vertigo inereas d to ſuch a degree chat he I down-twice 
in the ſpace of half an hour ; and the laſt time did not recover; 
his ſenſes, till he was put to bed, and blooded to the dea 
of 18 or 20 ounces. tient continy'd” all night reſtleſs 
and ſullen, and in the morning was blooded again to the quantity 
of 15 ounces. Mr. Hartley was ſent for and came abqut 8 at 
vight, and found him lullen, thirſty, but ayerſe to drinking, 
and bis pulſe quick and hard. He ordered him to be put inte 
the cold bath: About midnight bis pulſe rifing, the Or, or- 
dered him to be blooded to the quantity of 16 or x8 ounces? 
The patient continued reſtleſs all night.” About 8 in the mern. 
ing he went into the cold bath again. About 10 Mr, Harty 
going away left it as his opinion, that the could bath and blee 
ing Id be freely repeated, as the circumſtances ſhoold res 
quire. About noon Mr. Sandys came and bled the patient 


to the quantity of 18 r 20 ounces; He continued reltlels all 


Nur. Sauche aſking the patient, whether”. 
; 18 


— — — — - — — 
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(6; dining. peocreded from any paiv in 251 
Z 1 . = 21 
ſwallowing, 

jant's #6 not bei at 40 Gi 


71 

_ xz enormjag the pat og 
niſh'd; and his pu i ills yYigorous. as ever, Mr. 
Sandys bled him again to the of 15 or 1 ounces z;'yet 

inued the ſame, and took t . care of his horſes 
as ufhal. Mr. e going away left orders, that as long 4s 
the following ſymptoms, vi Z. reſtleſſueſa, ſtrength, and aver 
to drinking continued, the patient ſhould be blooded freely, and 
put into the cold bath... 

He wis 5 twice rn 3 
whole quaritity. be loſt in that time was about 120 bunces. 
After the laſt bleeding bis ſymptoms diſappear'd, and he 
grew weak, low ſpirited ier Then he went $ times in- 
tothocold bath. He did not take avy medicines during his 


whole ilneſa. 
N. . This perſon; continued well ever fince, Ano 1738. 


Now, Experiments on Ice by the Abbe Nolet, Phil, Travf, Ne 
" 1249+ . 30% 

7. C. that begins to melt, and water, that begi offer 
1 have always the ſame de of cold, gins | 
. That cold may be i H by a mixture of ſalts. 

3. It has been thought for a on ime that Galtpetre was the 
fitteſt to heighren the cold of ice riments have ſhewn, 
that few ſalts do ir i little us that Cale. ix one part of fine ſalt- 
petre with tun parts of ice, and M.Reaumur's thermo- 
eee ut 3 degrees and + below, Sen 


What had caue'd this miſtake i is, that people generally made 
vſt of ale-petre of the feſt or ſecond 4 —.— 
: Bot, ihat ſalt· yetre not be ing puri 
of ſeadalt ; and it was in propornono the quintiry of — 

be ett was the greater, . 4. 
Prom this laſt obſervation one may ded an 
method' for try doc. For, as of the three ing 
of Which it is 14 the only — 

Fe Wd of ze if one vf gun poder, or a tine 
mote,” de mint wiel tio parti of ice, und it increaſes ine cold 
mote than theee degrees nnd à half. — — the -ſaleperre 
ain'd in it 18s not wel 
at Which does Raft thcreuſethe cold of ice: 
Wen e that is, the bay ſalt, which is n. x 


Ss et: © 1 e Keen * F - © 3 


.Rovasrt Schr. 485. 
table in France; and that which is immediately taken from” 
the mines, call'd / gemme, do, for the moſt part, give the 
greateſt 'degree of col ; For, pot-aſh ſometimes gives 4 lictle- 
more, but generally leſs. Sca-fale mixt with ice in the afore-" 
laid proportion gives 15 degrees of cold on M. Reudmmr's ther- 
777d 


5 Aſhes of green wood J 3 degrees 
enn * 1 
3 vitriol . e 
8 tartar | = yo 2 
„ .,», $common pot-aſh (in France, call dy © ©” 
| 3 ſoude ordinaire.) | 3 
10 Pot. aſn made of vreck or ſea-weed IN | 


This laſt pot-aſh may be ſubſtituted inſtead of ſea· falt, for 
making ice-creams, in places where ſalt is dear, as in France, 
where it is ſold for 10 ſols a pound. | | 

1it, Becauſe in France this pot-aſh is ſold only for two fols 
and a half a pound, rand at. 

2dly. Becauſe, not freezing fo faſt, it does not ſpoil che 
creams, by reducing them to ificles. | 

zdly. Becauſe ice creams, made this way, will keep longer 
in a condition fit to ſerye at table. | 


11; Sugar gives 4 4 degrees 

12; Allom - ri $4 i 1 1 

13. Salt of glaſs + 19 ve 2.4: 145; M8 
14. Sal ammoniac SELEE 1273 1 
15. Quick - line 291 2 
16. Cal Glaubori 2 101 


15. The gold of ice may ſtill be conſiderabiy increaſed; by a 
mixture f ſpis it of wine ; about a drinking · glaſꝭ full of it to 
od of beaten; ice. 1 af 
18, The cold of ice will not increaſe, unleſa the ice melt, _. 
Experiments, Put into one veſſel tour ounces of ice pu 
very {mall, and into another veſſel tuo ounces of ſea-lalt; Jet 
the two veſſels in a mixture of ice and ſalt, which 18 till to be 
renew d. till, by meaus of the thermometer, you find, that, * 
ſalt and the ice of the two firſt veſſel have acquit d a. 
them. ten ot twelve degrees of cold; then mix .your falt 51 
95 ie, and this e N Ts 4 cold 
the ingredients had acquit d, becauſe the mixture docs n @ 
Vor. X. 11 * H h h Pages ig 


MD NM OA RS of cle © 
ad'ef falt, you min with your, ice {pirir of pitre. 


fame as the ice j a8 this gaſt is ligvid, it 
the ec, and confiderably increaſe its degree of cold. 


« 
x 
15. Galt, mist wich water, inc ren ſes its degree of cold. b 
1 
' 
] 


ww 


20. Of alf falts, ſal ammoniac gives the greateſt degree of 
cold: 80 that if that ſalt has bera cuol'd in ice ; and then one 
of it be thrown into two _-_ of water, cool d to the ſame 
— ig ice, that water will become colder than ice, and will 
freeze other water thrown into it tn à ſmall quantiry. 1 
1 This laſt obſervation may be apphed tothe cooling of liquors, 
Ml where no ice is to be had: For, there is hardly any place, but 
| | what has wells; row the water of a well moderately deep want 


about 8 ofthe cold of ice; and ſal ammoniac, i 
being cool'd beforchand in the well, will, by mixing with ſome 
of the water of that well, come very near to the colc of ice. \ 
; { 

| 


An Oblervation of the Magnetic Needle, being /o aff: 8:4 
1 K gke, Mid 


|  greas Cold, at not o traverſe, by Capt. 

. , 2 Phil. Trani, Ne 448. p. 310% de 5 
= N Phil. Tranſ.'N* 418. Captain Middleton made mention 
1 of a ſtrat ge phenomenon; relating to the ſea-compals, which 


| | je had frequently obſerr'd; when among the ice 19-Hud/on's 
; to wit, that the magnetic virtue of the weedle was ſo far 
17 or deſtroy' d, that it would not tra verſe as uſual, even when * 
the ſhip was in 4 conſidetable motion: And in hia voyage thi- 4 
ther in 1737, he obſerv'd that the 2 would not move at 4 
all, aby longer than the quarter · maſter kept couchiog ii. 4 
© There was then much ſhow on the land, and ſeveral iſles of 
ice round them, und the ſea not very ſmooth, The Captaio | 
ordered one of the compaſſes to be brought into the cabin j but 
did not Had it any better, till it had ſtond near the fire 
12 1. 1 of an hour 5 and then it began to travetſe very | 
well.” He ther order d it to be placed in the binnacle, and ano- 7 
ther to be brought into the cabin; changing them altertate ly 4 
thus every balt hour; and he found by this means be could | 
make them tra verſe, as well as in any other part of the world. 0 
was obliged to continue thi: practice, till they got neat 100 | 
nes from the Coaſt, but afterwards he had no octufion for 
ea kityriey Peel. 
ar ſhouk e-cauſe of this | 
carinor cnjectute; bring certain that the — as to their 
mechaniea ftrlicture, were very perfect, and anſwer'd very well 
Hoth before and after, during hole voyage. There is ne vet 


2 24 14 „ --9 /any 


remedies order'd; her by ber 


ſeven times, ,wathout receiving any 1cofi ble, he ny 
time her dilorder ſeiſed bet a0 hour later, Wan ulaal,. 2 


two hours Jater, and the Nr e 
mand of her a eye. lids as ever She took, 1 7 3 


ber eye lade by candle light, and alb d her {ever 


| rd, and to ferch a ſack = corn 
1 ** * — opp, 


wit Ro YAL — * 


any oil uſed to make them move caſilya 
might oſten 2 and ſtop the motion of 
whether the of the climate hath a e 
needle of ite virtue for a time ; or that apt gs an 38. Ni 
increaſed to ſuch a degree, as that it Cennet — 

ma he ould er lp om ae fe cru td 


441A Þ * ennie n — 


Att Cn Keld; "by 5 Apcdted cn 
hil, the bh N 449, 12 Lb 12 
dhe Hangelar 


A Nun about 30 years df age is trqubled 
3 — 


a diſorder as the Dr ever heard 


periodical palſey of the eye · lids, which/i began Se eve Hi 


about 6. o'clock; with a defluxion from the' great gan bu 4 
whitiſh: matte of ſome confiftence : Sa that ſhe optigned 
till next t theg recoyer'd the ule AH. ber cye-lids, g8 


& TIS For 
This diſorder held her for Gone e from which ine Al 
ISO 4 pros ing ee, 
was ſent to Salleruc for the bene ſit of the . i 
The Dr. had. a fa ir opportunity. (as the pd he odged 
at be. fame bouſe) of oblerving the eſſecte 1 9 1. 
ber. Sb wos pump d on the, back part of, 955 5 


de fluxion became le ſe and thitner. T pet apy. 42752 


call i ay of pompmg) the new ma 
was ett irely * 8 


The Dr. ſat, with her an hour that evcaing, ca y- nfl bbs 
A 9 


her diſusder. She open d her eyes as well 4 che pre. did hi, 


nen d dey h Hloxipaters ans enen Fr 54s 
as . a Man 2hoſe A ieh tbe deen) Male 


W485 toe by a Mill, on 15; of Avg, INN 
N q Belchuer.. Phil. Trapl. N“ 449- P. 313, Le dt 
NE Samuel Wood, about 26 years of age, bang 4 or: 
in dne of i the milli near the i of + 


30 \Cagc- 
e 


. 


bn forge por his/ bowl inflantly; rope, 

ards the wheel, and raw'doff the ground, ti bis body be. 

_Tng, ebeck 4 by the bear which ſupports the in ofthe hel 
ib arm with the ſhoulder· blade was ſeparated from it. 

. the time Hoo accident happen d, he ſays, he was vot 40 
ble of any Fs ut only el a tinglipg about the "wound, and 
Hie a good cal ſorpri ed, did not know that his rs on 

off, till he a i in in the wheel : When be was a elf 
Porky be came down a narrow ladder to the firſt floor the 
Kip where his brother was, ho ſer ing his condition ran down 
irs, ipmedistely out of the mill to a houſe adjacent to the 
feet mill, which is about 100 yards diſtant from the place 
Jos the hangs happen d, and -alarm'd he inhabitants: 
155 af YE of, the houſe to his aſſiſtance; ihe 
2 5 by e to within about 10 yards-of the houſe; 
Where being quite ſpent by the great cffulion of blood, be 
[= Away, and Jay on the ground! They immediately took 
im op, and carried him intò the houſe, and ſtrew'id d large 
AHuarrity of 16af4ugar powder'd into the wound, in brdet to 
op the Yemorhpge; nid they. could ure che «ffiftarce of a 
(Furgeon, w they ſent _ inſtantly ſor to Lime baut; who 
Hop ht wi k 4 2 an a a ora ſor a broken arm; which he un. 
5 by What he could. learn from the meſſenger to be the 
|: over, he ſent home for proper 'drefſions, and hen he 
the to examine particularly into the ound, in order to ſecure 
(he Large bloöd-veſſels, there was not the leaſt N 2 
bo Mie por any effuſion of blood: 80 wr dg 
che wound 45 near together 5 by * — 
H a Wa hd Tigature, he dteſi d 22 with n e 
Wer und applied a proper bange. The neut morning he 
open'd the guns again, in dom 299 two ſurgtemæ more; 
nd for heres regivipg an ir blood. at that time, he dre{#'d 
e as Jes and 4 ent him, io the; afterndun.to St, Thomas's 
ſpiral, where he was' { Adryitred 4 patient under the care of 
- Mr. Ferne, 25 hich time be was conſtantly attended, in 2 
ett of a hemorrhage from the ſobelavian arterj 
"there being no 4ppearance of freſh bleeding, it was not th 
to remove the dreſſing during the ſpate of — 
Ide Mr. Ferne W the | mound. A wn likewiſc 


there 


"4 : * - 
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pen Bor uh 


happily, that whenr'its' ot were gontrafted;” the 


A Bulles lodged can the Gul fr 


* 2 . 
chere w not he leaſt ap * 
dreis d him ug 1 e 
uns emirelh lered £4 Derr 48 
ug 8 5 a GA 


U h 

apts tits ther dt wry 5 eber, Fond the / 545 Trac- 
0 i che Fa ZN ts 

e y 


tur d ape ebe 
Been Were #4 vrrd 


1 
JÞ 


; | r 
their inſertions, but the wuſcles arififg t 
_ {wits ic ehciee AN- xa ops froty the /t 
be benen, dus 0 and peffutaliy' e 5 
| — the ir inſertions into the og Humer. N * 
Fhe integuments af 'thes/oapnla aan. oper pier al benen 


werevlefr. an the body, W the clavicle; 134 
rpriſing- is, that the ſubel eg . 


z Dur twhat is very ſu 


which tcould/ never be got hrt be-{etyred' by Art, Thouldhac 


bleed-utall aſte r tho firſt dre ſſing 3 the re being 1dpataced'fo 


ptcis'd ageinſt ite mouth, und vc 40y cif of Ji 


© Nr; ».6 
G 2 Careenber- Phil. Tr wm 449. p. 316.5 ont 16} 
HE late Lo#d Cay pettey was wounded, at the defence of a 
the breach of Seng in In, in the mouth; "ya 
{1-nafker- ball, Which, having rakeh"away. part af Mig ap- 
661 ip” beat outs lChii teeth, excepting 2 bon 
roke and ſplinter d pit of big e weln ha 
-Yorgtic, and Jod ged ite near his patter, 5 e e ir weinst | 
1 one weeks dand'three'da 5 ney it was ext#ated.; eg 
edge which was in pon the buffet by-the e -fore- 
a Jyiog almoſt hy che 1 and continual bing pon 
144} oceufioned aninolerable pain, and hindeting hich Tram! [a 
lowing/aty” thi Tiquids;'ir brovght” bim to low; ther has 
Uſe > » Velng 9 8 6f, to make l finalirrialy bis og: was 
Wow dt as far as polible J arid "one! of we "ſorgengs we ling 
— bah wich his probe, which be nen tack to bea piece 
(leverit pieces of teeth having been beat into 1 
2 Pane nA endeavouring t6/rxredtt jr, Heftes . hol 
Tedpe'wirh his forceps,” and pull's the bellen, aſter; 85 
W fc weeks. os 
The marks of rhe ſoreteeth eee be C 60 
nee ir de upon the jaw - bobde. 4 . | 
144k 11.8 re 


456 u MOI / the 


eee accoutt of a wound in 
n. N. 7 — caſt of one, Dr. Fading who 
was ſhot ty bent the cye; Lorie eee na 


Wa [ah 
4s ay Dat Pr pag Jnpotbunarich of 


1 f 1 


1 725 "uk 4 


pond ing par warts 
2 Wn: 2 5, 955 5 it haut — ares el, ' 
1 1235 ae by Mr. | ATA, 


77 16 10 749% P. 3 9. 0 3 1 * 7 WM F 0 
N-E Me. Le Fe Fre about To years of age; of a low 
—— an Fr hn co in $623. n 
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mares by the ba 

a „ yickg 13 2 
ver and pero 
porgations; adtwitbſlaodiog 
oe nas F bealth, till 


mr mat e ome of th nee Grft began to 
3 d, WR Huy Ny Eee five or fi 925 . 
Aird, when he lin of! ſhootitig ins on 
ee 3 which was ſuori follbw'd 2 


llawOmatory timgur there, tending to ſuppuratian. 
25 Mr. xg Dr. Par - 2 his fur- 
order to Open e Abſceſi 0 7 
0 ek Med, fist ** rig pct 0 
getermin'd; to ppen It irmediately bp e wi 
"> 4, Pint of, a pur leut ſetid meter way d bar ged. * 
I N i tag hain FI Yet. cod fey 
at a very large ity 5. 9 ome; 
= Wars bag. had wund a a, lee this was ſo ner fo 
_ hong proper to rent w the {fings wick a day. 
In 2 i 5 the deſie d effect for far, that, from this 1772 2he 
1 be d-daily; ti che 3 2th! uf, Alay, when during the 
wonnd bad diſcharged ocar <wo-quatts of, er of 
8 internet with large Alakes-8nd thick Jamps of 
ted lymph ax Jelly, 41 tinged of a deep ye lla /; * what 


@ 


5 leſs was, tha pg 7 * wis made for the 
iſchar about a quart more of th ſame, as the HCN of 
12 — enlarged, th favaur the comiig our of the 
7 b flakes and lumps of jelly, obturating at ties this re 


During 


ww CS 


- Roy a Sο Auf n 2 


During this * the diſcha 
N e e 847 Wh 


about A 

time 4 and thick cantulg was Teft in la openin 12 

U bag, this cauling 3 4 more caly and conſtant dilcharge 
nd a _vulnerary injection, ſtrongly fatorated with fpirit of Eh 

dad ebe 9 els Ci very, conliders We 

continue 1 that there way jaſt reaſon to uppre 3 


the patient nc ſoon fink-under ſo gat a fun of: this bilious 
— and the rathet as bis ſtomach and veſt failed him g r 
the diſcharge daily leſſening, and his appetite and refFrecary! 
in jon, he recovete 9 to be able to WIK 
re this while the arances ice were wearing! 
the urine was returned'to'its natural fv, and the patient hat 
regularly a natural ſtool 'eyery day, till about 8 days before f 
death ; 1 his body becoming coſt ide, the phyfictan at 
neceflary to diſcharge the feces by clyſters ay nai por 
Whillt Mr. Amand attended” him, his'belly was "always fire 
from fullneſs or tenſion, being ſoſt and Tank, and he Teſa troubled + 
with wind, than be had been, for many ye als Before: Two days 
before be died, be Wet to II * If in another root e 
ught cold: This is prefumned to have” bccationed'a fever; 8 
with a lethergy, in Shich he "cootinged tl r grf"of 
438 V be died. wit? "iy. 
diſſection, it was ovens het the AB gta was not 
near fo np ter ans xy as might have after 0 Ly 
a diſcharge of bile and Iymph for. #27 53 1 7 moch far was" 
ſtil obſerved under the Thin and elſewhere” and Bis Hell 2h 57 
wuch funk from the "natural ſtate, But the blood velit wo 
found rxtremely empty: In che boy en the can Of one; 
was fhriverd up, and adher'd to'a 4; bag or. t) off, 28 
to the ioide of the Noi lobe of ko leer, 
thence a me r1 ank, over one Half of — _ y 2 
that fide ; e Bee of the livet Wis removed” fro the _ 
fide to che ri 155 not reaching farther tat the right rage bf the” 
. 5 iformis, and the ert; The "117% e aun 


/ 22 ortum bepatis was dra un back watds into 1255 right 4 


ram: The liver was of 4 natural chat, bur've 
and more decayed and walted in proportion” than the cher 9% 
era, bat as free as they from any pee pretetnitiral aden, 

60 or indutation ; and the bag t 7 "arifing from! 


Kropg]y adhering by its  outhide oo, & the Kae, 0 


RE right Kidney: 2 1495) * 7 oh. oi we Sn 2 1 
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theg the, wagnd jn tha, integ 
e he per 


335 80 


en bod hs upall communion ation u 
3 
7 e 


Now the 


and ih ie and. 
matter b all- bladder 5 5 
= the liver - 2 The Fe aa 455 ma become a 10 


era and. extended. ſo ad then Far pap 
caliaining three pints, or n on as Jon 
it doe very broad; from the, inner ſurface of ea right lobe 
the diver, h ich it occupied about 10 inches. in circumicrene 


8 


crc i ad hepa of 


ſd them far under the 
the . colon placed ,natyrally gn.t 
the pipe ; its e were rt 


5 Mg! Cv of à potato, and Its cOars t ick boxay, 
2 ſeveral tympurss,clhangations or, e pan HC, 2 0 oY 
was 


lind gore j one of. which,. as: ee ata hens 4 

5 erctacegus matte t, imermixt hacd wh ite {i 
ene bag was made in 15 lere of 

bladder, ee ed A rag 


Fad 

ich, ſevetal other tumours a e 
hence it was preſumed 22 very ſmall pieces 

mager, found in the 2 might have dropt 

them into it, but it is more likely we had dr Ee hom ther 
nothing like chem bad been diſcharge 

The outward — oor Ugg weed 

ity o the abſie/3, * inciſian had 

— and 


1 


as 
AF 


— 
PE in 4 7611 

ha 
ET St 


K 


4 


8 or 
more ; ite bulk had . the ſtomach and py 77 9 


5 
he 
Ae; 8 
£ r 


; -__ 18 0r,20,quacts, 
lis d, from and after the opening 


bree er 


Nora Sor r M 
leaſt wounded or affected the liver {gif Ho phate phe: #16 


quantity af bile and lymph daily 4ifch 
muſt have proceeded 0 the: ira f ace ney of the 
gall-bladder, 


A. 635 


and 
i· cyſtic ae thoſe very, duct . — 


1 — 3 ths 
been de 


om the — does And apon a dien, was trace 
like that, which Bidlomw and Minu obicrv'd in 

pa” ke that formed by ſeveral. Mares. WP IE, 22 

chargiog ittelf into the gal- bladder. 1 6 04s 33 

be duftus communis choledoc bus ves Ges em 2 
opening; 28 uſual, into the cavity of the duodenum ; — 

cyſtic duct was compreſſed by the bag in How wander, that 


* could paſs thro” it. $4. 58 
, pancreas, and all the WE ſora, were i ina: 


1 faving (25 hath been already. the — 
rr | 291! 4464 
U the whole it appears, t. That the me fund 


e ns vitiated by fore of the-04/cera havi bem 
diſplaced ; and notwithſtanding that ſor 25 Jays s:the 95 — 
of rhe bile des the woond been o ay ener 1 
left to pats into the duodenum, nevertheleſa he digeſted hisfood, 
well, The ſtools continued regular, t ill — afew days 1 
ſore he died; and even to * laſt the feces al along retain 


their natural colour, 2 9 - » 05 $601 

2. It may be obſerv d, has the jaundice in this patient was, 
not occaſioned by the obittuction in the cyſtic duct, tho' that is 
imagined os a common cauſe of this malady: Fon, this obſtevc- 


tion hf have- been of - many branes ſtanding, and this patient g 


undice was of 2 very late date. Nor was-his jaundice-owing 
any retention of the bile in the porus bilsarius, from theity- 
mour” continually [eres that duct, and thereby ohſtrust ing 
3 the bile from the gland of 5 

the ducdenum a ll-bladder z nor even to the ſtro 
Let ea almoſt all the Der 


on and total 


uction of tome, 
ucta, vis." the pors 2 17 45 bepaticus, the 


5 THANK HIELS * 4 


ta 


Vor. X. 1t pr 


' Wav the ;oflanimation of the Her brought oa occafiong Hy 


MMO 


Dan, and the dug us cyſtieus and communts re 
ncrpal of which ate /Fated 10 the cavity: of he greut 
liver, under the 8 of this grest and hard tumour; oa 

der it Yoltesſt fo? 14 yeirs ropether, obſtructions a 
cormpreflions hotly” buried” is * and idippathic 
bee of the jaunditey becauſe no! d like the-jaundice 
. — in chi pattehr till a ſeo month before his death; 
and no true Jaundice till within afew- weeks, and only then as 
the* ab/tefs"formet} in the - hond e er ; Hind 


brbughit an inflamwariop there a0 all the f. vf hin 
jaundice began to wear off, ſan after the nt got a vent, 


ot uta tion ini the neig reite, 
the burſting of the ga ll. Bladder is does not appear 
* this Areas oor tho tiver way tho 
the fam Ages which inflammarion oſ the liver, as 
þ rom gde jaundice oceafion'd thereby was'adtu- 
3 ee e was made or the pur — 
E had vccaflon'd this inſſammat in. 
+ NB: The figures tefered to were done by memory. 
A (Fig 2. Plate KL) repreſents the warned ſuvfageigH "the 
'right-Jobe of the, Heer. den Ne 
B. B. Paris of the md rb mrhIb ad 
1-1.) Tho * which Cuſpends the. lives to thy dia- 
ragm.”” 491) 711 rang 
Dp. * ligament which vues. i to ny "mov logs 
M7 evRdark;t 11 14 
, Part of the gall. bladder bebe thorhver i — pan, 
df in e 5 from rer _ vight 
be, 10 tb 12 b cycy rener 
N FF lis adbefione to the perironeum, — „He 


* — 


EC 


8 


80. An opening into the external bag or abſceſs,” 1 incifo 


06:50,” | 94 
N. H. HH. H. El ations and. dolce inci Dit A(i1 
. O. O. O. The angles of the det; i open'd, ſhewing in in 
5 ke 7 — — e Gd: of abr 1 
A. A 1 te pre ſepts the a ve ver.” 
B; The oma em Ver D: nei 
* 5 The ben ene avbiew whew Full-cover' 
almuſt an the nf Food - the r right lobe on its back part. 
- *D1/DbD./D:H-V; Severn gations or expantions'of the 
Uſes ppraing? ST 88 vi . 
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SJ 4 
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ABoras 86 dir.) al 


E, The cretaceous bag in its duplicature full of ache 
matter, intetmixt with hard white icregular tones, 13 147 


is ..4 we Sb + 161 5 3 0131 $01 #0 tt wot 24 Yi T1 ” 
Same Obſervations on the 2 12 Caſe; by Dr. Mei- 
ander Stuart, Phil. Tranſ. N* 449. 5. 32. ig 


HE Dr. points aut what a to him to be the mechę· 
: .nica Land neceſſary connexion between the apparent cauſch 
and thr ny #261 e's rms 167 2 onen be 
4. As to the original ur prime cauſe ſymptome, to 
wit, the diſtention of the gall-· bladder, nom become; à marbigd 
cyſtis o an enormous ſiar- 000) 10 eee Of, enen 
If we confidee the ſize and figure: of the liver, the fituation 
ol the gall· bladder, with the.courſe or direction of, the/bauliary 
veſſcle, from various placrs of the liver, towards that: harr 
Apace. where. the pori biliarii open into the qyſtis, it mil ap- = 
pear, that in almoſt every poſition» of the body, .at-Jealt in an 9 
erect, ſupine end lateral poſition, ſome of theſe biliary du > 
terminating in the gallbladder, are perpendicular ot meat 
2 to the horizon and to the h,: Therelore, 
ar as gravity takes place in the animal acconomy, the bile de- 
; Kkending.by.theſe dutts, will preis upon tlie contents of] the: fall 
cyſtis and its fides, as a cylinder of that fluid, of the Jebgth of 
the ſectetory ducts or tubes, and of the diameter of oe . 
| Beddes this, the exteemity, of, every one af theſe Small. duds 
conveys its fluid into the fuſl cyſtis, as a wedge aSted/wponihy 
| the repeated Strokes, impulics ot preſſure of the ciepaliting f 
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bluud, of the vers porta, where it ſupplies tbe gland the 1 

| origin of each ſecretory duſ . TE 4 
| I bercforc, by the non laws of hydroftatics and; mee 1 
it 1 plain, that the force of this lecretion of: the bile: inte = 
oall-bladder is very great, and the 2 thereof confider- K 
alis to an enormobs x 


able z wificient at death! to diſtend 44% 
pitch, where the 9 by the ductus Micus is not equa] o 
the ſectetom by the pors hiliarii, and the hepatic 

cet icus. Te » (64144 LOR 01 160 ene 1 2959 2 

Thete ſaid powers do fafficiently, accoumt ſot the diflention 
the abdamem in an aſcites, of the womb; in geſtation, of . 
bladder in a morbid ur voluntary retention of urine 3 m atho 

morbid. impoſteme or tumours, and of the gall- bladder in th 
caſe beforq uv. 14% bee 

ben, this diſſention could never have happrned, without s 
total or partial obſtruction af the 'rxcrewry duct, namely the 
ductus cyſticus. 4 2 3 

4 Iiis Ha 
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"6 Chaves itſe 


M moe. 


| he beth, it" orice threl; us ben 2 ale, 
x 1 . vot of the i, ini the doct, nd rope R 
| bk had the Javodice. immediately,” vr 
WI 0 155 bitand! oh Ss powers above · men- 


tWoufl have been im le for 4h e Egdes of the cyſtis 
0 yielded te 1uth, 4 focden dilaxion, no more than the 
oi i 15 firſt week: of Hasen cfi"be difatred to the prich 
iE brought to in the. nimb monty withouta rupture: 80 that 
the Uf ation here muſt i beerr « Fand gradual; and 
therefore the obftruftion mult have heeb ut firſt, and 
for ſeyeral years, only patial ; ; andthe gail bladder" thus flo 
Anended, grad vail yielded 5nd gave 45 only for the reception 
ol the Tec of the feret ion 59 che excretion; and ſo pre- 
vented rhe Jagndice, oriregurgitarion of the bile imo the blood. 
© This partial obfituBtion the Auctus ryſticus may — 
have been occafiontd' by one of thoſt timill Toft ineyſſed tumnu 
1 between the membranes" of the cy ellen, near the 
of its excretory dud, containing a te oft White pultaceous 
wee with calcults or r chalky coneret ions in its centre. 
this was the eu ſe, it is conceivable that while the contents of 
"this ſman jncyſteck fumobr was floſc or ſoft, jt might not be 
capable ro 6bfruft entirely ide cutrent of the bile thro* the ex- 
crewory duet: Bor as the matter of it grew thicker, and its bulk 
*Ipcreaſed,. by pre ſſing gradually mute and more upon the dud, 
6 bſtruction muſt inereaſe; and the formation of calculus, 
IF their pref wo muſt at laſt make the obſtruction total, 
Dor av the 'cyffic duct was at öpening of the body, W ee 
teſ] 


rale ed and obliterated; its vicimity »nd Gtuation, with 
theſe wall incyſted 9 mateous and cretaceous tumours; cannot 
preciſely determine 


» 453577 ka z nd therefore this! 15 offer d only 48 2 
bable "A ore, 5 


The ba contents and #dhefions of the gall<bladiter to the 
"right" fide, were without doubt to the patient a very ſenfible, 
"and to others 3 vifble caule of his BA 13 ymptom, ig. the in- 
3 aſi AER he ſelt in the region of the" © liver, for" 14 "years 

is dea 

"The current of mov ing bum rs Jn the animal bead: is ahne. 
Uerermined oft frongly to the place of ſeaſt refiſtance ! There. 
"Fore, By the partial” g hſtruct ion of the cyſtic duct, a gester 

uantity of bile than uſual will be ſorerd upon the biliary duds, 
"Bb dire 47 from the liver" into the great hepatie datt, to 

by the chuledoc hus communis into the duodennm, 
6 for the moderate ulcs of the animal-vecunomy 3 o 
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gree of coltiveneſs, only to.;be. reliev'd by ſupp ing. the 'v 
a 


le. is caſy to conceive, that ſo long ac the gal. deſeendit 


great many veſſels, pouring pus into the cavity of the uy 4 


and ſa produce. the jaundice, . without raiſigg a0 inflammatio 


lectetory ducts. 


dilac it as before: Thereſure, the urg tation of the. 
iato the blood. ceatetb, and the jaundice begins ta Co aa 
a | 


iO 1% KS © 7. 
Ao ee, 
not ſo Aly ſufficient, but that the | 
gebe l the 0 ork Leſ e TS Witte ht 
o fut as to become weak and imperſect; too weak to pri 


4 


iſtaltie 
22 


k 
faces, or keep the elaſtic Ait within due bounds; 1d thn 
the patient muſt be ſubjeR to flatulent diftentions, and Tone 


of a ſufficient natural ſlimulus of the gall, by the artificial M- 
lus of purgatives and chyſters, to. aſſiſt from time to time the ex- 
pulſion both, of the faces and alſo of the Hud, for the eaſe” of 
5h. parient, ns was ; A eee 


e, 50 
As to the jaundice; it began to ſhew itſelf four months Pe te 


the patient 's death, and continued red till the cxcerpsl 
tamour in his fide, was, 27105 Fre 
cline, and quite diſappear ſoon after the galł bladder buelt, 


n 
from. the pors.. b;liarss, could make ita way, into the 7 ; 
fellea, and dilate it; there could be no regurgitation of the. 
into the blood and therefore no jaundice... 

But ſo ſoon as the purulent impoſtem began to form itlelf in 
the neighboorhood and contact of the. diſtended gall-bladder, 
it encruach'd or preſs'd upon the is fle, by the force of a 


urged, on by the circulation of the blood, which is more torcih 


„ 


in theſa veſſels than in thoſe of the liert. 
And therefore this purulent tumour increaſing, will yery for- 
cibly incroach on the cyſtis fellea in contact with 4 00 
only, hinder. its farther ion, but even force the gall it £0n- 
tatos to regurgitate or return again by the pur rt upwards, 
and from thence by the capillarics of the cava, imo the 14 


or obltruction in the liver ittelf, whoſe veſſeſs and pallaget re- 
maid. open, tho the bile take a retrograde. courle in yrs Halla 


_ But fo ſoon as this accef{ary; preflure is taken off from the 
cxſtis fellea, by opening and. emptying the puruſent romone-or 
impoſtem in its neighbourhood, adjvining and 'adhering th. 
the, bile begins again to fl. freely into the I fell2a, rai 
bile 
hen ſo on 83 the rupture or burſting of the gal 
n — ff degreos * hi 


happened, and it began to hæ empliedʒ 


being now entire ly taken off from the pri hiliatii, they thiow | 
out their contents ſo plentifully, that the Hepatic duéls are gra- 


dually 


5 
4 


n it began te &- | 


hy x * * 
7 
—— = —_y W * = ——— — 
— * * — _ bm > . 8 0 


eu do the ch 
2 he duodengm was ſound larger than afual, but empty. 


D 


Weer. 
| y fruſtrated by ſuch a ſtrong revulſion the bile begins to 
flo all co the waynded eee and 
excher very Jutle.or, gone ar all c@-be-cartied by the dullas hepa. 
has cammunis, hoſe dia meter and paflage 


Io this ſtate, which was the laſt Gage of .the di demper, the 

e inch 44 to fail, the, expullion of cen 

very tardy, or not at afl ro anſwer without the aſfiſſance of 

purging ines ot clyRers, which alſo had but a very ſlendet 
) 


ener ; the patleur ceaſeth to be nourith'd (tho' he rook/a com- 
petent quantity of and dies in « week after this coſtive. 


began. BAAKASTA To attnrryg bi gh yh A035: 

e degree of perfection of the natural, vital and anima! 
ust io in this perſon, during 14 years indiſpoſition, was 
cencinly” owing to the ſopndnsſe of all the viſcena ; and an 
alinoſt ſuffic jene ſecretion and excretion of bile by -vbe dublin, 
Bepariens into the choledocÞus communis, Whoſe cavity and 
be ape into the duodenum was large. avd open; which could 

uber have been, nor have continued, without. à continua 
An proporticoat Fun of bile thro” it. 


VI fe 7 

Four, it is Well known, that as ſoon as the fluids ceaſe to flow 
This? their natural dufts, their fides ſoon collapſe, .cualeſce; and 

laſt entycly hut op: Thus he urachus, and canalis arreri- 
Nn Byralli in the 715, ſhut op entitely ſoon aſterũhe birth: 
Abd the Dr, and Mr. Anand had lately ſeen one uf rhe 
erris entirely coflapſed and ſhut up, for want of a fluid from 
the kidney, which had ſeareted no urine for ſome; times having 


_ become a e, fd with a thick white pultaceous matter, 


ear of a chalky cooß ſten eee. 
"= berefore, as the Aus oyticus. was. found obliterated, and 
the ebatedocÞus communis large and open, it is plain, that 10 
ile had Hr tome time fluw'd thorough! the former, and that 
"there was a conitant ſupply from the duttys heparious: to the 
Hiter, fo the uſes of the avimal ceconomy, till the, wound or 
-Fupture of the gal. bladder, gradually abating its current by that 
ee eee 
lite in a few days after. LR en 4643. ee tet 15 
be ' moſt effential points in this caſe, beating a, conformity 
with what che Dr. oblery'd io a, former . 
ig the uſe, of the bile in the animal occanomy, may ſo ſar ſerve 
confirm it. | 1 5 fs TIPS + ** nnen ee la 


46 


& 0555 7841 101 8 4335: 033 


6 . $® 
10 35 % 45 TY ö 4. 4 11 I. „ 


, * : = 
$ # 0 #1 . 
/ . 1 d + *s 0 1 — : 
ark; lt b — 
9 
Fs 


* 


"RE EESEERSED DOREAST RO ES 


2 
0 


1 


A 4 

"RE or att ben 2 

4 rte on the Nen ſonl Heri 
4, do 228% Ou; Cement- Waffer ko: M. "Miattvias* 
2 Wy" Naa "yp ELL "Tran 1 ee we 
at in. wakes: 
HESE ings are i e pag 1155 83 
Neu ſoll, in the lar per-mi 

Tbe time *— they. we Wenne * unchr⸗ 
tain: Tb they wgre not wow. in 4 c 171 25 Agts- 
2 the German Rug may. be ed — bus, lenge. 
them. 
Aſtet thedgchiogend. burning ol — in 360g by 2 8 2 


the wi ners, to fave their iron 1 
other eſſa tt, bid them in the og where . Take 
upwards of a month, they: were Tak in th 10 es. 
cover'd over with a croſt of copper, 2 be way, the 

dam per the To's el bete they, bad 27 Fu ere 


therefae-cancluded, that the 45 121 15 eg 


fides of che mines, "mult be cdlded with "Y 19 
copper which at length gave r if maki ng . 
nba, ſor cle. ing ĩheſe were, at nig And 


— 7 over. 


71 Maiim Bal 
Nom dhis compendious method of pte is appeared 
ſelf ta much, that ſbere are: Wer 5 29-1uc 5 3 480. 
of which-M. Bellas gives an dect oh, Ven Y ETD 


wore ofthe ret; 3-3. :1 5 
he principal one is N gh a 
and $9 u,defcend+ to it jn a w a Fr 2 
fathom : The water trickles down 19 fing) = Gps 5 
ol the mine, and is received at far(t into A alle 
aſter zhat into one larger, and dig ided 1 ioo — 12 ths 
1 are, put the ſmaller pieces of itba, 4 ek 1 

key which in three or four weeks time E 5 gd 
of the lame form as before,' but ' embols'd 5 
water in this, bas a much gteater virtue N geen 5 


the larger one: Fot, in the latter the iton corrodes 
in ſuch manner, that at ſirſt only à fluny pellicle, ofa 21 
colour, floats upon the ſurface of the water, which, ah 

h gradually adheres ta the 1109, ben not entirely e 
ed, like u far lime, which the miners call ir e . 
which, cycry month they carefully take from iron, — 
put in à peculiar high place to drain; and this they repeat 
till the iron, or the greateſt part thereof, be entirely conſumed. 
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an the fron, ave ſo carefully diſpoſed on the 


Mer Y . 


he ſepond vas ic 15 fathorp Jower, which from jts. form 
and ſituation, is call'd 4 baut For, being two. fathoms 
in breadth 2 a 31 75 this the 
vitrio ice water tricklæs more a is 1 vet of the 
weths :- Har, beſides that it drops down. from the 14 AY roof 
of ie wine; it. has tuo cunſtant forings,. which n 
. ſtraw.” 
4 ring ngs'-rife from! the ſooth wwd the firlt is three paces 
from the entry of the vault, and the ſecond five paces 
ei wttdly 2 And that the waters. may not be waſted, they 
are conveyed thro! ſmall ay partly 15 wooden trunks and 
into | ae Ny: which dt: length are. og old and 
iron 715 
VM Nene obleried that the, tronks in 
e none 
ofthe water can be Toft: For what is receiv'd into one trunk, 


me into another; and from this into a third, and ſo on; yet 


tat eeucy of the waters is much iminiſh'd: re in the firſt 
tab von is conſumed and Wy: frongly 5 but ſlower and 


_ rhigre weakly in the ſecond and third 


An thun vault; from a middle wall, aber. iel g 
peruiar and more limpid ſort of water, which is therefore 
reed. into 2 petuliarveſſe]: And iyto this the copper, "made 
in the other 'vaults;- ig #1 lengthy pie, il they 1 ty have it 
puree: Hor this Timpid water bs . of rendering im- 
— & — bright the above recepracles. 
vitriolie waters, * wh vp and down j in the windings 
of che mines, dump places, where” iron is tinged of a copper 
een”? which ſhews chat all their moiſture is vitr iolic. | 
A the water itſelſ, ir appears greeniſh in the veficls or 
ro{&V0irs; hot, in n leut glaſs, it be limpid, and trapſparent 
—.— ; 1t is inodorous, but of 4 vitriolic 4 ent ta ſle, 
cold natur. M. Veliut unwatily taſting a few drops 
of the water at the ſprings, had his Ji 17 ſhrivel'd up ia ſſoch man- 
ver, as thoſe, — picy aſt recover d from a hh ok hav- 
— thro! theſe \ dubtereanrous paſſages for three or four 


2 he ſelt no pais in his lips, but a grotle Kind of 
into the oper air, they We 14.0.4 


to e bu and afterwards to ſuppurste; In other reſpefs the 
water has the ſame efficacy, only where it happens to trickle 
r , 4 is Ori 47 fuer in 
e e 3 . 


283 Ferres 


Nee nals 
ans 1 it "chr & ba s and mikey Ge 


ger than el zd DN ct oy 
The'vaults, 10 ich the ell re ere berg 
ſmell, nor any vitciol;w hich t every harr Elia in ab is ide 
«od this M: Beſhus takes to be —— . 
which diffolves' it, and docs nor! ſuſſer it tocbalt ſcr into 
ments or cryſtals; Yet” in me vaults, where theſe) yew, 
tickle down, one Thall find s whitiſh ſtone im og 
quite bluiſh, like vierio); in another: 'Andlikewife ar) — 4 
2 the dri s, next the bottom of the” vaults) there i 
ion of Yin of mean ſalt, which;-mixt with a moiſt and. — 
n. is inſipid. und friable Hbe iapis Becalaris, 2:11 viiu 
The miners, in deſperate rw do with great hopes of, Tycs. 
2.3 drink this virriolie wuter as à medicinal potion, which t 
rd cauſes either s purging o 8 womiting. or both at the 
ſame time. 4% 567 f 1: oi, 
"The dle o ies ſafer in 'opBybatibin's i i be ge 
plicd in che manner ot 4 goftyrium: For, vitrivlie ware dg 
ſervice to the c yes, a Agricala ſays lib. 1L-p:-m, 14%. 
nal ura tor um gue Unt Ox TeV. PITT 07 o1 1 45% 259m 
foe - pper, which" the yirriblic-warees: 
moe duftile, and aptef ro Inelt and fule than Sees, 
he” of copper; whereby gold{miths have bern isdutrd c 
make bowls, Ariokiog 25 And tbacto boxes of it. 1 of 4 
While this copper ; ie the witere, it is much more 
fris ble than' bet taten ot bf them: Por them it haedens- in, 
on me afure, by. 4 cer cogetetioa of it pre Par- 
ticles. nb ee 900 JF 
The above mentioned lime i 10 0 oli chan indigeſteil copper, 
precipitated from rhe water, and ſticking tu the avon g 
yearly carried jp the cypper-fotge”at Noufobd, and there ſeined 
imd the pure et, ad that w ichom any waſte; by renſan 
that the iron t is cbnſumed by the vitriolie water: leaves- 
behind jt a Jirile hererogenous matter in the ſaid ume. % 
ote theſe vitriolic veins of water were ſpoibd by an inon- 
dation that fappebed within M. Bel memory, it is corta in, 
a greater quatmity of copper Was produced'from iran Pory+ in 


1797 eighty” eight n 'of iron were turned imo copper 


Whereas now ſcarce 20 cehmnersa"yeur." 70 Ws How by 

NET we may cafily ee d, — reply 
impa jf d the priſt ine efficacy of the vleriolie waters the ven 
becoming mote copious, entirely weakened the vuriohe Jptcit, 


Vor. X:N* 1: "— hien 


| E its coppxrith particles, which inſenſibly ah on the 


4 DE Pele 


which chey, carried, e wit . the To gs 
ken there: — N d more cop PRE Ap, 20 
Dow. cauk ace ſolid copper, 
lime — yz which, of phe £ at Regt bole 


xd 1 nA ron ge.. J 
Wit far as the, Abe 1 We. TY w waters : . 
. cher ROW gi an account. of c e he hic. 
delf and hls Arirnds wade. to 4 og, our the 2 mare intimate” Feat 
21 4 A pound of the ran It. 9 riolic water 40 
e evaporated, 2 at cit t turbid, dep pofitin Witt 
CAL, is which, aBerwards, bvil'd. to dr 1 leit "bchiad 
" 22 4 Tet fa gret gilt ee, this rematn- 
2 in water, in the uſual manner, yielded a 87880 10 
n lepgtbyfiltred and ur gave two {cru & 
r als of yittiol.. What tems in d of the 7 5 Was of 
tity colour, and, weigh fix grain! So that a. po 


cat; an 40 the.ytriohic- water {carce bolds A 299, 0 The 


0 GL.C fo, 
„ 4. K 1 the Hains vitriolic water, precipitated 


with oil of tartar, became turbid and of a ſea green colout; this, 

at, leogtb' tilted, leſt a. te ma inder in the ſtrainer; hieb dried, 
yielded two ſernples apd a half, + IDA alittle mean Halt. 

112 51 . Hine, 4, pound gf vitr « bw of in 4 2 wh acth: 

SEL began go tinge infenfibly of a £0 $i "at 

15 7 119 10 45 bubbles 54 er in : 

2 01 owin the water became tu 
- TY: 6 45 at. the 0 time 
at the aer of the glatt, and about the wed * ſome 


## + *$ 


_— Na ol T7 


4 e hat this water is wy bo Vliciol ic, and Fenn Gars. 
ted; wich xitriol gf capper, and flows from, metallic | veins, in 

bc the vitrioſic pyrites is diffoly'd. 

% Ebat ene lame. water gorrodes and Amke iton, "and 


iron, put ing , and. to, which they A ; and 

his 4 more 3 ioſpection of this þ.£opper, abundantly 1ews: 

vr, iris not formed into a lia and moch mals, but confilts of 

a vaſt; numbæc uf little 7 1; pal which N ine ode ſtiable 
an the. [pawn o 

ad indecd 15 2 thing well known both to chemiſt⸗ . 

arg and even to ſuch as are but W 

. I 


equally yield what is properly 


" Rovay S r. 


with theſe arts, that one metal is ptecipitated;- by another: Habs 


oickſilver, diffolv'd iv-agas' forrss, precipirares ſilser; files 

Hence, upon diſſob ing à bit hf cappes im agu forrssy ang 
aſterwards putting into it a bit of iron, the Jamey traiſmutation'! 
may be obſerv d therein. as in the vitriolie Vaters g namily 
that neuſtruum will corrude and d if, the iron, and at the 
ſame time the copper, mint with the mem rnum m, will he it ft 
AIR it, and ſubſide inſenfibly and ſlom ly into the placg 

t ron. 7 #4110 NESS 4 7 01 \ 

Since theſe things are really fo 5 ue oy hence reſute th 
* raſtily dtawp by ſome from the eſfecta of this tri 
olic - Water. % tel nf UT 2 Bop BG, ee 
And 1. Since an equalt bulk of copper; is uſpally got from! 
this water, with the iron 455 into it; ſuch» atgye withng uh 
think, that the iron, corroded by the watet, depolites the copy: 
per particles it contain'd,- as looſened from: the ir te- — 
2 conſumes the remaining material parta, or icaulcitbety 
* Py 44 © tif Sat 1549, SAHA hs +6: Hrs 
2. Nor can the eſſrntial/ tranſmutation of iron ĩma copper 
take place in this whole N nature g. bich a lchemilts 
and other pretended artiſts perſuade rhemdebves, and: therm g 
as if a more imperfect and d le metal could; be ; corae 
changed into one more perſect and noble: For, it ſufficſentig 
appears from the above Hentibed experiments, and from phy- 
fics, that the aſoreſaid vits jolie warer dots m. t traustarm em 
into copper, but only de poſite its coppet᷑ patt ic les, with u, 
it was beſote impregnated. And M. Selin, might ſrom chi; 
own obſer vation evince the quite contrary to What theſe 


4 


tended artiſts affirm: For, if iron and copper, metals mear 


allied, cannot, by the help of | nature itielt, be transſorme 

into one another, as, for inſtaace, iton hecome copper, much 
leis Fm that be expected from art, eren ad vaheed to the greatei} 
That among all the metals, copper and iton, ate peculiar 

allied to . M. Hunctel has abundantly made 252 1 
hiſt. gyritum. p. 424. where at the ſame tim, p,1422 be af 
that, 4mongft ſo many experiments, he did not meer: with am 
ſtone, or copper ore, which the magnet would not attract 3. 
that the nttractive virtue of the magnet next to iron / is obkry'd 
to affect copper: And ſince iron and copper art metals thet 
-<aV'd' vitrioly a thing h 
cinnor be ſuid of the * metals under the ſame ipecicg 3 


k k 2 orm; 


Y £4444 wht ; 
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| haſel nut, which ſeldom had given 


MEM OIR S, of the 
. form :i For, they arc.of a like ſubſtance and colour, either ge 
or blue; and were the pretended hermaphrodite , vitriol 
. any where, it muſt; neceſſa ry be diſcover'd by infallible fign 
An che preſent operation of nature; and yet this never ha | 
Moreover, that the vitriolic waters of New/oþ} derive all thei 
virtue and efficacy; as mention'd above, from the vitriolic hy 
rites diſſole d in ſubserraneaus mearys's, is a thing both elf. 
evident and confirmed. by the works at Schmolnirs : For, the 
hole tract of that town, both on the ſurface and infide; abounds 
in s vitriolic gyrites: So that the vitriolic water (cement tua ſſer 
ſprings up plentifully not only within the mines, but on their 
ſurſuce; whener it happens that it is at the tame time 
and more efficacious to precipitate copper than the water in 
Herren r And the people of Schmolnita are wont, in 
dry weather, and when the vitriolic waters in the ſprings fail, 


to water abundantly, with common water from the neighbouring 


. Springs, the heaps of vitriolie pyrires landed from the mines, a 

Fo K. ld ar s ; { that this common water, by elpearing the 
vitriolie gyrites, does thereby acquire its virtue of corroding 
iron, and precipitat ing copper: Which happens thusz theſe 


. common waters tunning together into wooden tronks and ve ſſeli 


do by elixating the gyrites, acquire the lame virtue and efficacy 


wih the native and vitriolic waters. 


4 Bubonocele or rupture in the Groin, and rhe Operation 
. "made upon it; by Mr. Amyand, Phil. Tranf, N“ 450. 
43815; 11 rifmert + * | 


\ N che $th-of October, 1937, one Mrs, Benner, 70 year 


of age; of a thin habit of body, bad a return of a tu- 
mour in the groin! with unuſual pain, which was 10 followed 
with a cruciaring one in the belly, and ſoch colics, reaching“, 
and excrementitious yomitings, as uſually attend the ftrangula- 


Gon of the gut in the wiſerere nei. This came upon ther 


nnawaret, and the diſtreſs the was in made her forget that ſor 
1 5:years before ſhe had had a abe the groin, as big 33 

A — emer® her an — nary and 
which: ſhe never tobe a rupture, erly the pa- 
tient had been 4 — colics than uſual, but that ws 
impoted to bad digeſt iam; and +bat day ſhe had uſed no mo- 


eum capable of pro uc ing a rupture: So that it was by chance 


thar Mr. Dr who was fent for the next day, diſcovet d 
he cauſe of the complaint. She was blooded, clyſter'd, fo- 


"mented, poulticed and embrecated; but the complaints fubGiſt- 
. 4 io 4 


Te tumour way now! « 


- and that upon 


-» "Rovai SCI 445 


iog with'a continual ſingulsas, Me. Amyuni was cullid iẽe 
Nene 


4 1 eh Fas : wid 1; 1 
aboot the bigie(# of" W's 
egg, toumewhat inflamed, yet out teute; naar painfully 
take much notice of © it. „„ no room tht none 
O pon the repeated ufe of thy above · mein d means und 
of lemem purges and opiates, the vomirings und hriecvught were 
ar times topped; the patient made Ty) much ern to 
und hopes of fucceſs; but às during fix days the patient 
d had no paſſage, and the tumour" could mm be veduced, it 
was thougbt untafe to delay the vpe tation any longer. At This 
time ſhe was free from a fever; the belly was wor tenſe, aud Ihe 
bad confiderable intervals of rettet 

Tue tumour felt anequal) tho! it appeat d every, . 
as the tumours of the omentun generally are ; and theretivre 
that kind which is always moſt difficult ro reduce, the 
n t having that elaſtio ſpriagine li which tavuucs the replueing 
of the guts. 41637 gutes 2107 l C2210 210 Moin 

Upon diſſection it was found embodied in che herniab bag; 
the external tarface of the ſhits in rhe abdominal 
moicles, the folds of it had furmed' # round proctuberancey nur 
unlike the os ri1c# in the vagina, ur like a bullet, whichiby 
compteſſing the gut, prevented iis return imw the belly; and by 
obturating the opening, as the gut preſꝭ d opon it, had ſtrangu- 
lated about aa inch of” the gat encompalt by it in the hernia; 

This being the 6th day the beginning of this dier; 
the gut in that place was foand of @ very twarthy coluup, but 
yet Criogy ; ſo rh-t tt was not quite murtified. It lay igclifed 


1th. 


in a net, formed by the omentum, (like a: filh in a fiſhihg net? 
ſtrangulating the gut under iu pteſſurr withour the abdominal 
muſcles. | | Rf! TUE» 8 IE 
It was with {ime difficulty the owentum uns torn off and fepa- 
rated from the bag it was attach de; and asi lay in cheway 
of the reduction of the gut, and hnoſt iphacelated ; io i was 
cut off without any previous ligatute, tho! irg oc lo were tur- 
gid and large, as it was impuſſible to poll it Out ſo ug o make 
the ligatore upon the ſou of it 4 aber which the teduc 
du the gut might cafily have bren made; nua enlarging 
the annular ſlit: For, this made no ſtrict ure tu prevent i | 
- | But the quantiry of the ou withio being; Jarge and 


| bulky, and the gut in a very Crazy Haier 8:was fh’ , 


expedient to enlorge it, to make the 1cduction of 'the whole 
ealy ; Afterwards the omentum was detach d from its 2 
ro 


MAE M 04 NS f the 
| out 3 and.a ligaturt bei 


nent vn Ney. much 
obliged chr ſitti 


the. feces, detuin d aboye the ſtrangu- 
ut, could. ma thei 


fre 
—— and-diluents; hut yet ſo frequent, that it was thought 


lo eg ar fix days the ſtools had remor d the tenſion. which 
appear'd on the belly afer the operatiansz the teaching and 
vomungs, and the remaining, 1ymptoms went off; the w 

ay. 7 1 wk and the patient continued in a mending Wa. 
It hae, been already ablcry'd,” that this old woman was very 
much aiflicted with an aſthma ; She had at times violent firs of 
in and the a.gth day from the operation the had one, with 4 
total ſtoppage of the diſchatge from, her lunge, which choak'd 
her on the 47th day. Tn a n 
This caſe confiems Mr. Anyand in what he has frequently 
abſennad on the like vccafion; namely, that as the omentuum is 
the principaſ ohſtacle to the reduction of tbe guts in ruptures; 
. — the 5 ateſt 2 ae that ee, 
-cvik; lt wraps up and edc ptalapſed gut, like a he 
whoſe ſaſten d end within the ry Worn 1425 deta 2 
in 3h61cupture without the. abdominal apertures, Whert it is 
confined 4-and is praduti ie of: ſuch fold in it, and preflures 
aii the gu wrapt up therein, as is oftener the; cauſe. of: a ſtran- 
-aulbxon end, miſerere mei than the tend inous ſlits of the cteſ 
nal ablique muſc les in the inguinalirupturę, or tendinous npenr 
ing in the navel; hich upun theſe id ſeldom found * 


Mb — 


"Rory getr. MM * 


and ch never conttact {6 ſaddegly, as to vbſltuQ the feraph f 
the Fun ige rde abdomen,” Ro THE Sh V wintitg* Agree” 
ables Eh, ie * rare Eg fiad an Re ar Fuprars that 18 
bot ed b. 11% 0 een Dtm. 
1255 fart 1 of the gent lub re dcn. 
tions, ſuppurations and putrefnctiohe, that coptliminare che 
bouring, patts. It 'wants "that claftic pri dls the gute hi 
which favour the reduction in ruptu 31 ty ftayy 
hind when the guts are reduced, and therefore rs the 
_ og! Gn ea the "benefit of  retenrive "Taſty be anche few 
is ſecurit 21 — Firects the gut into che ruptute 
i 15 ebe "apt tb Hicke dare A ey 
* it is oh hs e, it too often pulls an Joc} — 
7h TH and colon 1 ny attach'd 60 FIT ripe the ſtormgch 
oportion as uanti it in the rupture HI 
jure lis; and 820 umbdilical ru , 80 
ge tous of any : dere "as the — NeFn0n gute, 
= 4 ways prelt Fa moſt, in the ru ptures of hi; 507 
ch, "when large, wiII Mobile eule a A deergae h 
dottoch ö rhe pace that way, and a itfeutty Artie thn" 
proportion” as Halli attach d thee i etch > forwards 
towards 31 nave 001212 nennen 
The pa 9, attendid) the prolapfus, Bon Gets d desi, 
5 75 7 5 and that Will fill þ th ap*ttirres i in the Abdumi- 
nal” Welles, thr6* hieb the” ern art Hallen our, prevens 
their e and bripg on an innammtfemt I 'By- 
wo the Hs = wy, 5 —— wo return oft 
ts Prolapſed, 2 ce confeqyentes' generally 
il. 1 8 oy A 3 "and wor buffer wp tp Gere fm 
m that ang th. 1 25 oneged 
ale of Fall the other, meaps-prete and oo Vm 
Leet certain, peer it is yery Auugerbus to depend 
401 bpon them and that 4 lu 8 öf bop fem wo «1 
Es ty, WRIT chic due courſe af the Nerf is Threred 
bete mentioned —_ 9 to otherof — 
too long an operation, w e parts are 60 
7 en e ad 4715 Ie be feld 
it as bot ay db! 0 Men 208 | een ieee seen athuba 


"I 1 5595 f 57 5 h a n. hd Apps ſome deny that 

= rements and we e e L s cun — — 
1 age A th k 0 

_ go Mio WHI ents aud Lp ——— —.—— RAE 

fly ald gos dd, f Aikewiſe” prove ta open 25 


ie 


al porn * A 45235 


ged vp: 


* the. dat 05 2 80 7 
e 75 Ne Ihe 5 fa 4 5 
——— in ml oe, hs — . ed ae. 


4 g1 TI * 
4 2 ee 4. 1 8 rupture of” the 


ait 18 generally Aleer: 


* 1d ment 5 4 
the guts FED we do not know 
alone ation, ad the. diſcharge of the fas ; 
pd Le 5 for by by 2 f is cht ip, Inſomuch that,this. N 
ſauuc days. after che teduction uf 597 1 


| 41 in come u on tick and FORE, to- 


Pain is the; andicat inflammat ion 9 0 
ton 1s a cs 'of the veſſe lo in 
oe hap pain happen en be an plagt of f cuptore 1 
7 N 5 $ g ee coptipue 3 in 
t ie, il A rupture arc. not 
= they wil Heir. fr in 2 1 4 a 7 wh art 
fillmg ug the. openin x a 
chaak up the paſlage, clog 75 k WE e Beck. 
A 4 the preſſute, and ſtraagulate here, 
their bulk (hall increaſe fc long as 
oy —_— 44 — into the ee canals ; in "I they at 
aste, and upon.cxtravalation ſuppurgte,z or mortfi 
caion.gt,the parte, compreſt coſucs, e oe. 
A OK Ale bur A chnfr Bladder ;, by" My Willjgm'Gre- 
cette Ris Foil Theol ß 


Minn I'd ta. the affiſtance of a. 1 woman i in 
travail: The u prelenied. 1 in .4 . 7 pb 


rn Wente ge 
Ge nic ubus unbdlicalis 1 334 + port, that it it was with 75 


could make a ligatute ypon t, in order to ike 4 
— » He D mended the ſe ſreundine, "15a 

\urd-abefuniculus,, which, was little more than four inches | Tis 

. dan as the A 2 ta ben care of, be. 5 


n A 


child, which. be, fov rie&} veral parts, the cre 
being no 4743, wa ron to ee bat lex 4 


i 
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to his finger ; he could not diſcover what it was tilt he f 


* Voit. ; 12 


Rovar $06ri#4%.". 

Where the v4hvs ſhould be, there was a ſmall perforation (the” 
no appearance of }abia) thorough which the vote alwayspagfe 
away :, There was likewife « large Verne A and © | 
Little lower in the linea aba was a "perforation," into" whi 


Several days beſute the child died, a e 
e -occalionn * 


- 
= 


W able co the fer 
all other parts. 
When the child died, Mr. Gregory only infped 
rectum (which be found as above deicribed) and imo the uH- 
naty bladder, which be found” very mall, and no urive in : 
The child was never obſervd to make water in @ ſſreum _ 
it liv'd, which makes him think the ſphincter veſts wal: 


N 
4 * 


perſect. n ET”... 
In handling the bladder, he found ſomething Tharp polat 


=, 
ff 
3 


off the neck of the bladder: He they took out of the bladder 
a tough kind of ſubſtance, about the bigneſs of a ſchall g, in 
which, aas a pin with the head on, ard very bla. 


Fa 5 r want > 
A very extraordinary Calculus raken -0u8 of be laden 
after Death; by the Marquis de *Caumont, Phil. Tran 
Ne 450. P- 369. ** "Tx M1, 037, wet! UA Bf A 
1G. 4. Plate XII.  repreſ-yts at unebmmDοm fees me ih" 
the bladder of a man aſter death, which" the Marquis d 
Caumone had ca uie ve in his own prclence,. rxagtly c 
fi rmable to the original. 
The ableſt phyſicians and the beſt anatomiſts he conſulted on 
— 8 affur'd him they 'never faw any thing the wed 
ike it. n 1867571 x 
The engraving, tho' very exa&, daes not cbme' up ue his 
ſiagular work of nature z its ten branches, which tpread fur 
the centre, have ſiune relemblance wu thoſe” crrtain'plants, | 
It i with him a mätter of difficulty to think," char The” 
ſyſtem of Wer which'is employ d to explain the aus- 
cefſive growth of common ſtones ot tafcul,” can hand ued om 
this occafion : He however, ventures ht to advaiice that veunrn- 
tion bas any ſhare thete in; the? the ſa of the branches of 


the one, and of the canals or papil l, hich ſcem deſtin'd to 


"= 


1 Me Mi O;Þ R$ F tb 
o_ do iu ſome meaſure favour this hy- 
pothe Rid Fan 07 mee ole 530 ue $0150 ain: 344 
Neon the ;account of, this ſtone ſkilful lithotomiſts may reap 
ſome adveriage for perfecting their operations: For, allowing 
the poſibi}ity f galculi of a conformation ſome hat like this, 
Which they away: judge (of by knowing the bulk of the ſtone, 
they will underſtand; that in ſuch à caſe, no other method but 
that of the - high; operation can facilitate the extraftion of 
an extraneous body, whoſe branches cannot fail cauſing confi- 
derable Jacerations ; unleſs they found ſome favourable circum- 
3;\a0d that the contenturo of it. were brittle enough to 
break it beſpre its being extrafted, 1 4 11, 
Au Account of the aboye-metirioned. Caſe ; by. A. Salien 
"9, 1 1 a Phil, Trani. N* 450. P- 371. Matl e asd 
O * E end Vafſe, of Le Ibor, « ſmall town at a ſhort 
JP league's diſtence from Liſi in the County of Venaiſſin, 
6 years-of gage, of à robuſt conſtitution, who uſed to travel 
about to ai and markets in the ſaid County, and dealing in 
corn and cattle, without having ever complain d of any indil 
ſition, began o the 14: of þ 1731, to feel in the night- 
tims ſame d iſſiculty of making water, attended with a ſmarting 
about the glans ;' which, hourver, did not hinder him from 
attending his blfinels: as he,. 
_ +} Os the; ah of Marel 1732, the faid Vaſſe was ſeiſed in 
the night with u true iſchuris, which cruelly tormented him. 
On the 29th in the evening M. Salien was ſent for tb fearch 
him and to draw! off the urine ; he accordingly drew ſix cups, 
each cuntazniing a prot and a quarter: Ihe patient found im- 
mediate caſe, and cuntinued without: pain or fevcr:; fo that he 
(thought /himſclf cntirely-cored:; But the night following the 
pains returned q which made him teſolve to come 20 Lifferto be 
bester at hend to be ſuunded. He came on the goth of March; 
and had his water drawn uff regularly every day, morning and 
rg — the 15th of Apret fo ing, during all Which 
time the patient ſuſſer d no pains, did not fall away, nor had 
any ſymptoms of fekneſs upon him. | 
On he th of April be {upped with bis uſual appetite : 
But half an houriaſter ſupper he was {cited with a violent ſhak- 
ing nt, which-lafted a full hour; upon which a burning fever 
Jenjued, auended with an unqueochable thirſt, with: a viaknt 
head ach and extraordinary teſt lee. 


b Ia 
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ROYAL $Soerf ty; 1 45K 
la this condition i. Calion found che parjent'bour's in : 
event 2 the 2 l went to 1 4 bis ne 
immediately prepared himſelf to draw off the 
according to cuſtom, thinking thereby to _ * 
eaſe, Till then the catheter had enter d an — y obltacle'; 
but this time upon puſhing it into( vhe 5 he Ei. 4 fone 
which obſtructed — poſt be He turned the vutheter to th 
leſt, and hit upon dravoher” of the ſtoge, as 
ſented in Fig. 4. Fl. Plate Xii. tods bod, eee Be 

In order to know biber de was' not another Robles 
Salien drew the catheter a little back, turning it to Yam 
which was done without any difficulty : And having pu 

in again, he met with another branch of the ſame «404 on: 
he took for a ſtone different from. the. former; and concluded 
then that he had found ſeveral ſtones in the patient's K 
— — if the bad ſymptoms, which appear d, ſhould: cc 

longer, there was no probability of his recover 

N 2 the  hiccough coming upon ve eee the, 
20th, and am ue nor dienen he died em the 
28 tb. 182 bas g 

The ** — * eee his dearthkgod 001%}; 
Tube extraordinary figure of this ſtomt with be of no gen 
uſe in practical ſurgery but .it may tutviſſu matic” of moth, 
reaſoning to philoſophers, to know' it could be formed'm 
the bladder; and yet got be troublefomie. to the patiettt far ſa 
long a — and what had: 5 ens r ace, and 
10 u Fl 1 £ ; 

* Salien, for bib part, ' qicſtions noe bot i ir wan ſulßendes in 
the patient's bladder, where-jr might be framed by the uf ine; 
the dried membranous filaments, which were 118: js ble. 
an the extremities: of ſome of the branches are a profit. 
this comecture. The ſtone happening aftervyards'to locien ilclf, 

have occaſioned to the patient all rhoſe typ that at 
laſt beſel him, and afterwards death itſelf , | Lad bus 

This opinion may appear extraordinary, to able Fee 


al he s it to their better judgment. 


e the above; mertioned Stone; ty Sir. Hans TEEN 
F Phil. Tranſ. N“ 450. p. 3 %½%ꝗ4ſ— 1d 16h 

"HB - AD Bede ton ſtone is ſo Gngulae, . -among 
ſome hundreds of - thoſe in Sir en n hay = 1 

he had got any, that came near it. "2s b&"8... 


L 11 a Once, 


M EM OR $ of the 


uri its wür, he had under his care a Gentleman between 
865 and 42 years of 6 „bo bad extraordinary diffitukies iy 
mak ing wuter, untl an even beyond that q namely, 
that he could not Gt in an ordinary chair, without ave en- 
cer dingly e jon of the pr#iremons. - 

5 With. the lenient edic ines eee the pa- 
tiom voided by He urubru a ſtone, which was flat in the mid- 
e 1 points, like the roweFof-a fpurt 
The pom of the rays were ſharp; bur there were no aſperities 
not cryſtallitat ions o their ſu The ſtone was ſmall, ſo 
ar#fter” mary ddys to paſb along the webys : But had ie not 
1 the neek of the bladder, but remain'd therein, it 

„in all probability have attraQed matrer to pat wr? pang 
— i and incteaſe@ in all dimenſions. © 1 
Ae very common, that when any extraneous Solid ſubſtance 
imo the bladder, there id either-attrafted to it; or there 
"any to and forrounds it, a tartareous calculous concrerion, 
CONE the fpgre'of he ſaid} body A a8 
Canthens or 10 7 
There was a foldier cot is Gt. — Hoſpital; Loy 
for the ſtone, which, when extracted, was found to Lender 
. bullet, that bad been ſhot into his bladder, where ut 
twer'd'by 4 cyl bier bB oO 
A gentlewoman thinking with a fllver bodkin to thruſt back 
2 ſtone chat was'engaged in the neck of ber bladder,” it Aipped 
into ii and the calculou matter gather d on the rod into 
8 ſtone of an oblong figure and equalthichars an inch all 
round the bodkin. 72 3 n *in ene 
A tammon pin, which eme or ther had got into 
. the bladder of a young woman, was there 'cowed- al oder b » 
* calculus lee} ; der ving occaſiom d a Sold wicrs 4 m 
| pi ward) thence with r | 
It is in this manner that bezoars are formed: Hor, the Dr. has 
the m] Eat India bezuars; which ate raundiſh, and have 
in their centres the ſeeds of a fort uf acncija, which had ut 
trafied, or was coated over by that ſubſtance; eſteemed 2 great 
1 or alexipharmic.; while :thers ate long, and gather'd in 
zyers or coats/upor the figlks of vegeigbles2 And he has one 
tirmed rumd ſtone of that great Plumb, which cines 
piekled ſom thener, and call d manu. A il hd 
to the + alert rica ve prickles ow the rays, they — 
retice» of, fo" Irmg a as the time of Corneliut Ge N 
2 VII a 26. calls them colc uli ſpinoſ. 0 
t 
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n may ſeems and - chat the; be wer thy 
knobs! 6 forks calciui, whe 
5 r Re 7 


2 — $i; 100 # " 


9 


the, diſtemper ; but order d his exectitors on 5 Mold: he 
open d after his death, and the ſtone taken gt f hig/bladder, 
— ſilrer box; and gn Sir Havi Hause to be Parent in 
in collection of ſueb kind of eur ioſitien. 1 u very 

cular in this ſtone is, that the nees and 1 

it were few, and at, a diſtance from ,cach. ether? Every a 

them had made a bale in his bladder, Ie ſheat h er 

and when upon motion they were remo d out of their & 

ponding ſheath, b, they bun the bladder in ie foul ye, a 


* ihk en e binders: the-cther Ws 
entering or wounding ſo deep; and probably, does; ασπ 
D e eee, e, o 


ny PA? LES. as T, . ny 9 13.31 h * o” 


Some. Oil" of 2 . WS, LOS 
4% Dodd: ne 2 378, Arlt x 
R. . e 
in chemiſtry, namely that ſome eſſential oil of ſaſſaſtas. 
which-had ftoad epos d to a froſty night iam open was 
changed, three parts out of four, into very Beautiful frumſfasem 
cryſtals, three or four inches in length, Half an ivefrio-tbickdelſs, 
and ot an Irm. N ner To bi HY 
Tbeſe ſobfided in water, were jodi@aluble n ir, 
inflmmable in the fire, nd rex W f- meltcd and 
their priſtine ſtate; / d wan od 
Hence it is evident, that they Kill: revditt . 
ties of an oil. tha they appear vader's difference: medibontion 
of their conſtituent parts. bo 35 
What is moſt — 2 Fl db e frog! WE 
to a ſolid body, of ſuch a particular figure) and from a 5. 
jowiſh liquor, not unſike Madera wien a very pellucid 


body, like ice, congeal'd from the moſt tranſparrut Wan. 


—— to afford a new inſtaner of cryſtalhz ation, which 
rally 'accounted for by the particles bf u fluid, or 

Few on y other body, ſuſpended by the ffuid, brought "_ 

1 


44 M. FM ORS the 
A; and. at 


the ſphere. of 
be Aha attraftion, a lg amis qta won. te Sp co aun af 
This v1] being ore of the heavieſt oils, and even beaviet than 


7 ee as its parts are nearer to 


"This way e' ade the' cations "t diſcover where) oo 


ſiſts the U of foligit Airy and likewiſe, ſhews 
how. rauch the colon halls. & d on the mechanical 
fituation.of their parts. 


In Phik Fa Ne 389. 2 431 D. Neames gives an in 


count of a like cryſtallization 10 thyme. en aun 


pars fim. 42 Mi ri ty na, 
eee 15 wen M the Te of Wi we! 
4 . — Dok pull. Trav. N* 97 1 Ws 


4 farmer, in hopes of finding a perpetual 
ſunk a 1 ** ae was ſe · 
12 'P whoſe ſurface. was 2 

ſand,. hie b in deſcending be- 
Kenia ae hal om coarlt yellow. ond) which — em · 


ko the 2 days, days, without nn leaſt 
f 0 1 - 
Aline d of 8 Wa the top, of 


4 mineral mixture, about 5 inches thick, was —— thorough, 
Row e nor were the workmen in the leaſt 
, in, carrying on the work. tall, about tibe 12th day 
1 e ge 
ting 


1 nveping they were my annoy'd with a 
2 the —_— of — and Which, as they were drawn up, 


heat, | (which they compar'd to that 


was woſt remarkably perceiv'd, when they came over againit. 


the mineral er F to come out in the form of 
a wurm ſulphurcous Male.... 

next morning, a luſty oung man attempred to go down 
(hand over hand, as they 2 eb means. of a. fiogle rope 
which was uſed 25 w wp the earth dug up: But as on as 
0 over aga ipſt 


le of Kannen bis. own weight, fell dowa to the bot- 


__ und died i date ly. 90 


Another you mon, not ſaf) the cauſe, had the 
nimbly tak 8 and ae ee bimſelf aſtride a — 
itjck; fixt to'the rope for that purpoſe, was haſtily jet damn 80 
his friend's * But when he came to the lame diſtance 


ck; 


e · mentioned ſtratum, he became 


from the top, he was obſerv'd to give the rope a very great 


«a DOD co ww. 


b sbe lk ry, 8 88%, 


nf when be cime 10 the beton gell donn. u. the cher 
before bim, was, ſeized; wich -iolensconvaldons; | 


het vel bin more than a, quarter of an hour, and then be 
expired. *. lens 20" 


A third perſon in-h of- fetchy, g up.this ſecond hefe he 
was quite dead, 10 tied; falt into a baſkers and let da 
more warily: But wheß be & came, 1% the ſame ſiratum, finding 
— breath going (as he expreſs'd it) 8 

p again z but remain d. in the open air, 4prthe. past near 
half an hour, pale 28 dead, 5 Ws; Ipeerhlefss'i « 30 100. 

"The dead bodies were, Luau three hours time, drawn | 
means of a ſort of tongs, uſed to fetch things up from the bottom 
of the ſea ; but brought ſoch a di ſtench in their 
cloaths th them, as — y men, ann; in 
doing of it, vomit. 12 

Int neut day a cat was let down, and. a . 


ſeized vwith*convulfions; But being. drawniquickly — 
ſoon came 10 heflelf; which 2 2 2 LES 


times for” ſome weeks following ; whereby, it was ound 
this deſtructtive vapour was fometimes of a. 3 ant yu 


times leſſer force; and 7 other times Har A ry ay 
cat . no uneaſineſs: 2 Higher, < 


tometimes be ichen extingulſh hed, as. 1 
below this deadly Hain, would Harn, clearly at. t _—_ 
bottom. Donn rn 
elt was very terrible, that WR een 
well 10 — chat .one could "but jut A debe 


h 1 If, 3 4464 mon? 
Water being 82177 that place, the well, wa 4 left open for 


about eight moths, in hopes the danip might at leogth anti 
leave it —— inſtead of a ir became, wWorle; and, nt conſin - 
ing itlelk within its firſt bounds, it oyerflow Tat the tops 3 
when the air Was — — it e like a tbin white f 

when tlie air was dry Fol hke, a Wapm, 

at all time⸗ Accus 1 e bn (lamerþ ing like ber 
which uriſes froh filings of iron while corr»d jog: — 1 megar) 
affecting © thoſe who carne into it with. : Fe . .of 
breath, and propenſity. to vomit ) 80 that 70 well Was 
fd up, being troubleſome tothe. farmily{wb ch 12 7 An 
The above-mentioned frau 1s. contipucd i the peighbgue- 
ing lift; where When heated with the ſummet's fup, ig = 


bee Rench'; £2, A eee bete due 


I-41 


. MEMOTR8- 1th: 
wich a yellowiſh eifloreſoent ſalt, very aftriogent and acid. On 
the ſhore below art gather d rise , [rf 
By a letter afterwards from Mr. Cooke, he ſaye, that the vein 
which was cut through the middle of the well, from whence 
were emitted the fatal effluvia, is 4 crude ore made up of iron, 
fulpbur, and acid Talts, mixt wih yrs. 
Thaſe efluvia were not perceiv'd till aſter the vein had im- 
bib abe a ir ſor fereral daa. 
W hilſt the air continued dry, theſe efflavia ſublided, and lay 
in the lower part of the well, which ſcem'd fill d near to ag 
exaS level with the flratum from whence they came. 
Bot hen the weather became rainy, the quantity as well as 
the imperus of the effluvia inctraſed to ſuch 4 — to 
pear in moraings over the top of the weſl, in the form of 4 mi 
2 Law great annoyance tv thoſe that came. within its ſphere 
wvny. nenne 
From bence it is worth obſerving, that the fame damp, ac- 
cording to the variation of the weather, is ſpecifically heavier or 
lighter than the air. | 3, $49 24-44 mtd #56! 


res nd noe 


Tranſ. N” 450. p. 383. 


HE ſagacious Dr, Holley, in his account of the changes 
1 ;of the variatios of the magnetical veedle, upon the hypo- 
theũis of the earth's being one great magnet having four magne- 
tical poles, tells us, that he bad found two difficulties not caſy 
to ſuſmoum ; the one was, that no magnet he had ever ſeen or 
heard of, had more than two oppoſite poles: W hereas the earth 
.... liatadral heb: abs Bi 
In over the copy | | 
Sociery,. Vol. II. Mr. Eames finds the following article. 
„Jah 20, 1664. Mr. Ball produced ſeveral loadftones,/ and 
among them two ferrella s, one of which ſcemꝰ d t have four 
£ — a-circle paſſing between them, of no virtue at all. 
« ofthe company ſuggeſted, that it was probable this 
+ ſtone conſiſted of two ſtones, by nat ure cememented together 
6 N bad no magnenical quality io i. 
hether this ſtone can be come at, rorexarnine whether 


- the + 
ge Ty done? 1 vas 1 


: mT? Tat 14 | | Fo 
, - . SEAS : 'V. "10> ; * + * An 1 


„ N wwe $5: 


Webb ep; Þ 
Dr. De- 

5 N 
1 . 

[ 2 ee 7H pr 


he tried Ebern! 9 and often found . 
ſuch as had beep r im "ate 


18 Mw, 1 coarſe ſtones he found famenmes cight, ua vt 
is made bim believe load ſtopet to Vive" Ryer 
2 Bot — lie _reied My. I = $5 7 n 25 
other very 2 then Enepu# 155 
18 Te two poles : thoſc. that, 118 7 5 in 1725 
e mas -rical, WEE marter, gien aber an 
1ubftan the cle Heat Toad 
57 it has l 0 


On the 24th 71 7 6, the Di "nite owt wic 
re ore the Royal Sogſery. 
Hz r60k a bar of iron, of on fourth 1 5515 discheter 
(which avid ſtood for 14 years in an ere tion, hat ge 
quir'd a * pole at top * that the end, l Had ſtoe 


ee 


ic by ſtring half a 
by" go — A ug 
15 years time, without ſkipg the. virtue of the geh & 1 


Such 5 


80 that both ends of the io any ub lag e l oh 
end of the compaſs-ncedle. 
That rods of ied antouch'd, or which Pere pe degsted 


magnetic virtue by their fituation, wall with 225 up 
(whatever end of the bar be held u pwards) attract the 5er © 
of the needle q and the Den end of the bar the, fourh cod of the 
needle, is a truth known mam years ago, 181 


” > hay 


Brow book of Valgar. &r or. * TAL x I ee 1 


vpe farther Magnetical Experiments made before obe 
* l by 'rhe Aue. Phi, IPranſ-N* 450. 450- 
, KS Þd "$413 #h++ + woes 
— keen, wet. d bra Ad by expetighce, 
I that an iron bar, untouch'd by a leadftone, will, with 1s 
upper end, attract the north of 4 compaſs needfe; when 
the ſaid bar is held upright, and the ſouth end of the needle 
with its lower end, when applied” to it, ftill in a iculat 
poſition, whatever end of the bar be held ; ualeſe the 
Vor. X. 12 M m m bat 


be 
bh. vi MEMOLRS, 425 


r'd a fixt pole by baging ors in a vertical 

if the bar be Leocanbort. 

1 — — ibe nerdle will * into the ſitustion it had 
before, 7 was in the 5 meridiap, oy * bei 


then at right angles to it. Upon raiſipg ur ſiok in vet 
e bar which 1s en the needle, the 1 a 8 1 


end of the needle wi begin te move toward $ 125 
bar has in itſelf ng, fine baer Wars bot if It 1 it hoy, 
then cool 10 . orizonta poltion; 


heated red-hot, an 


bar thus pr 18 is ſit io make the f 
eee Io B. by . 70 Fl —— 
Kat 0 jult che 


Hold the bar upright, and give it a blow of two, 
ground with its Jower end; and tha end will att 6 ſang. 
end of the needle, hen the bar i is held, hor N and at rig 
angles to the magnetic meridian: The other end, held Þ 
zontal in the ſame manner, will atrraft the. north end 
needle, Invert the bar, and its Vietue will be loſt by Kaki 
g % blows with it agg inſt the Found with the We bg 
hen ſtrike another blow or two; And the end, which attracted 
the north end of the needfe, will how attract the ſouth end; and 
ſo vice. ver ſd, the pofition 97 {till horizontal. 

If the blow be given againlt the ceilin ot any borizontal 
body, with the r end of the bar, the me virtue will be 
communicated as before. 

This will Tikewiſe happen, if the upper ot lower end of the | 
bar be ſtruck with 4 hammer or mallet ; whether the blow be 
| given end-wiſe,” of at right angles to the bar: Nay, tho”. it 
+2. ould be given in the middle of the bar, the poſition of the 
[$88 bat ct receiving the blow being all that is requiſite : For, if 
. ive the 4.4 only a jerk of ſhake in that vertical poſition 
4 | wal receive the ak, as if there were in the iron ſever 
LF reads, or beatds, Fut at one end, as M. Du E poſes, 

=_ * which the' blow of Thake laid all one way, and which were 


laced the other wa inverti the bar and then ply it 
c ſhake or blow. y oy 255 , giving 


N. S. When the bar i laced horizontal boy 
middle deſtroys 1 ns virtue. r 7. « the 
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An antique Meral Sranp jn the Date ef Ricbmond' C. 
lection, being one of rhe Ty/tafices bo near rbe Rows 
had arri d to 1he' Ast i brit ing; zwi ſome Remarks 
by Dr. Mortimer. Phil, Tranf N“ 4/0 p. 388. 

QINCE arts and ſcjences, eſpecially Hatuary and ſculpture, 

IF were atriv'd at fo great A 4 Th when the Roman empire 

was in its glory ;, as the many beautiful, ſtatues, the exquilite 

inta * ar „ which {ime ah banded donn to 
us, do ſulticiently evince: It is very ſurpriſing, that; they never 
hit on the method of printin Books, , 6 5 * \ 19 | 

The dies they made for their coins, and the ſtamping them 

on the metal, was in reality printing on EN bh leals cu 

in corne lians and agates, and their ſtamping. them. en doy 

and ſoft wax, was another ſort of printing; and a third Jort 
was the marking their carthen veſſels, while *the, clay was loft 
with the name of the potter, or the owner the veſſel was made 
ſor. Theſe being of 4 Jatger fize were properly call'd Ig; 
the ſeals cut in ſtone were call d Villa, being: à diminutive af 
flxnum : Bar the later 'and, more barbarous Latinsſts have 
formed the diminutive of ſignttm into ſignetum:; and ifa very 
ſmall pocket ſeal, they baye call'd it /znaculum., Vide Toh 

Mich. Heinecius de 1 PFrancof. 1709. fol, p,.46; 85 /eq. 
The learned Monrfaucon, amongſt his 5 treaſures of 

antiquities, ip bis 4niiquire expliquee Tom. III. Part a, ch.. 

gives us the figures and deſcriptions, of ſeveral of theſe larger 

illa, or ſixua, on which, /ays Be, the names were all cut in 
crenx, in capital letters; be imagines their uſe to have been to 
mark earthen veſſels, particularly thoſe large eamben jars, 
wherein the Romans uſed to keep their wine. 

If avy'of them bad occurred to, him with the letters exci/e, 

exculpre, protuberavt or ſtanding out, as the types in our mo- 

dern K inting are made, fo accurate a deſcriber of anti- 
quities chaſd not Base paſs'd ſuch a one over without taking 
notice of it; and tbat the rather becauſe. of ite being a gregter 
rarity: TH ſeveral lamps of terra cacta are flamp'd with let. 
ters imprels'd or hollow, from ſuch protuberant letters. as in 

Fig. 5. Plate XII. but the greater number have the letters 

11 64 Phy eben e e 4#'Y rr bx 
The ſaid Fig. one at fort of ſtampe, where 

the lettert are 3 protuberant z as 1s likewiſe the edge 

or border round the whole ſtamp, OE” 

1 This 


* 


N 1 
b p _ —_— 


Thi 


— ade of the 8 and js cover d 
over with green dcalc or coat, ſuch 43 is: uſually 4 en on ap- 
cient medal. lit was found in or near Rome. On tbe back i 
ſaſtcurd a ting, the hole whereof 113 bh of an Eugliſb inch 
one way, and 3 the other way: The plate iiſelſ is two' inches 
Jong, 'wanting , and its breadch exactly 44 of ap inch: I 
fides are 'pardl lie) to one another, * e ends ate likewi 
par llel to each other; but they are not of. an exact ſquare 
with-the ſides, yatying 4bout-one e and à half from ap 

d reftangle:” On the yoder fide ſtand two lines or rows of 
eta zy of an inch in height, and well formed Roman capitals; 
The faces of them ſtand up all upon an exact level with one 
another, and with the edge or border of the ſtamp; their pro- 

berafice or height above the ground is different, the ground 
vera cut uneven?” For, cloſe to molt of the letters, the ground 
fon ſl ow ty cloſe to ſome, near 30. and cloſe 10 the 
edges, 

he line of the Ggure contains the followi bett 

CICAECILIy, with a ſtop or leaf tb fill up th in * 
the ſecond le HE A N L A E. 8 N. which Dr. judges 
is to be 2 Caii Julii Ceili Harmiæ Signum. 

Who this» Caius Julius Cæcili s was, the Dr. cannot find, 
8 a man in a private ſtation; and ſo his name 
| handed e us in any monuments, but only 
accidentally i in this ſtamp. 
In Guter occur two of the name of Hermias, and ſeveey] of 
the Cetilij, but none with thele two names joined to 

The uſe of this ſtamp ſrems to have been for the a 
the above-mentioned pri vate man, to ſave him the ot 
_ bis name, as people have now adays, It was cer- 

ioly uſed on paper or-membranes, being firſt ipt int» ink, of 
; ſort of 4 becauſe of the [ of the letters ; 
the hollow letters being fitter for loft ſubſtances, on which they 
leave the impreſſion ſanding vp, and conſequent] y more ved 
1: Another argument, that this ſtamp was 
any ſoſt ſubſtance into which it might be pred 9 18 
t 


the.) ground, is. the unevenne('s or rou 
ne is s which, was it. to 1 ** INE 185 
* — would have finiſh'd with mare accg: 
2 of the letters wn to 
pH "the W. ek re 50 Fo 55 T7 2 e 


3 
- ” 4 44 , 
bd 


| ES known 9 1, by the 


— + fa e Romans; and they 


—— 


. that ig very 


.\Roran boacit ry. 


The n N. e 22 
CELL of prigting. was elt 
copy oth the book. mentions ibid. 9165 
eee be ing pichauxes of ſtoties ont of the bi 
verſes underneath in Dutch, which the Dri has ſeen — 4 
Hadi bauſe at Harlem: Each page was printed from a block of 
wood, like a ſorry R nd. thivwanche del eſſay of 
printing, which hint was taken from engraving; ant ts what be 
— 1 194 fixs : Aſter which the n 'd to 

+ Ara es As we dow "> which 


= „ 
Bere r theſe ate . xpected 19 perſrm: The Nr. has, 

re, given the are 15 as the moſt ancient ſample of 
N 


very efſence 
bad nothing 45 
ade a ſtamp with lines three ar four times: as 
containing twenty d of two: lines, to have fagmed 
that would have printed a w page, as well r 
wooden blocks, which he uſed in printing the /peculias . i. 
lo the firſt volume of a collectimof (cxeral pieces of Mr, John 
. printed London 122 2 4 297. a © ſmall tract of 
is, int itul'd L veroſimil 3 
inventione, W ich Ws unded 0 
Cicero cap. 20. lib. 11 de KA — alous the 
ſtoic uſes the following words in ay: am agazaſt Velloius 


an Epicurean. 


irer eſſe ali Abi perſusdect, cor- 
. atque ng & gravirate ferri; 


ems ta be of of the up 
By this ſtamp it pe the 


1 
a frame of 


+ pora q 
| ek 


2 ee 
the inventors of printing about the year 1445 z becaule = 
Ar; 


be MB MO 1 R:8 V | 1bv 
retain'd-even Citero's name for their types, calling them forme 
literarum, and made them of metal, as he ſays, auree ve 
guates' libet. Moreover” in cap. 10, lib. III. de Divinatione, 
555 ro he 12 very phraſe imprimer lireras. 


*Brivids for mark ing cattle were in uſe in 7 rgirs time, Georg, 
2 II vers 138, for or be Jays, l . 


i! N 


SO 1. Wie notas & nomina gentis i nurunt. 
Procopius in his Hiſt. Arcana fa that the Emperor. Juſſi- 
nut, — able to Lane his Har 2 a thin Do Po 
of board, thro' which! were cut holes in form of the four letters 
repreſented. in Fig.. 6, Plate XI. which, laid on the pa 
Kerwe to direct che point of bis pen, which being dipt Wick 
ink, and pat in is hand, it was ditectei by another. 
*Poffibly this may likewiſe have given the hint to the firſt of 
ouf card. wakers, who. paint their cards i in the * manner, b 
plates uf pewter. of copper, or only 5 85-48 s, with li 
them in form, of. the figures that are f be painted on the cards, 


A. Occultat ion of Mercury by Venus May 1: 17, N "oh at 4+ 
ba Obſervatory ar Greenwich; by Dr Ph 

- Trovb, Ne 450. p. 594. Trauen from the Daun or 7 

4 ite R= DAT — ons * 
Fry e limb of Pen a u endi 

| receding li enus e meridian, 

* Ves f . ing 25 4 354 diftant from the 

" vertex. 

AI "But the Dr. did not at all ſe Mercary in the 
4” & |, ee of preceded be di 
9 centre Mercury the precedin 

limb of Venus 12 of time, : 

10 The obſervation repeated, when the centre pre; 

72 23 5 the ſame time Me — 5 2 * 
© Mercury runn! t = r 

40 al ub | (rr hug ng Keen K. ſp of Venus uus cui 

Fe >> ſaid thread (Fig, late XII.) whence 

— Dr. gather'd that wa would coyer'Mer- 
4 "Att 185 cCeurp or at leaſt juſt toueh him: He, thetefofe; 


A of BD 41h 


299, eng remob'd the (micrometer, the better to ob 
Ta 2h e RAT ATED e 
» 44 1 7 14 1 4 8 8 7 


| r. 
1 


1 
214251 pp⸗ 


— K &. . . N . N 6 


RoyAt 1SSOH BH. 14... 408 


APR. FD 


9 43 4 Aerrlry t but the nch or eln Part or Pot 
N I8\ "g's e diffant From 155 35 
elo intercepted the e... 5 
It 10 Nu ſhone out n y bright; and Merrary® 
bos entirely hid under her? Now clouds 4 
cover Venus, and intercept the view of lo Wau! 


: 


or i285 od 
. 7 121 2D ” | 
eee HS common à fight, * f Gd 
& 08 Of 72 ENT ' Lo OO RENTON UT IESCOE 


av „ 10 "ety [11 May 18. P. M. n n 9674. ae f 
The meridian diſtance of tlie Tait froth the betten 
| Was 305 F! 4} (TENSE nr dee ne 
1 31. 33 The preceeding limb of A 
WIE dian.. The centre diffant " from the "ve 


TOS i 
#4 4.53% pe 
«(7 Ren, 


nd 25" $7 15%, Sabres 
Dein Soul neither this day ſee” Mercary rut-” 
; \? 9 | minate, tho the {ky was very lerene, 1 * - Wicht 

N. B. The diſtances from the” vertex are dot free”! 


l from refractions, . 10 34 "4 » 146444 [hd 1 vw 
A new d&imurh Compaſs: for — the Variation f c 
Compals-ncedle, at Sea, with greater "vaſe and exatiusſs:: 


Than by any hitherto contriv'd for that purpoſe; i Cape. 
{Chriſtopher Middleton. Phil. Tranſ. No 450. p. 39. 


* 
1 iation of the compaſs at ſea, 5 ae tolerable deg 


PR” or A. 7 


tance in navigation, 2 nar at 
The inſtruments and methods hith erte ade uſe of for this 
purpoſe (as might cafily"be 5 arc lubject ro Teveral . 


9" remedy which "this" 
ney adimbth compaſi was contriv'd,” and has by experien been 
found efAoal. * It would be needleſs to give a defcripuon of 
the inſtrument, the Cape! therefore, only ſhews the manner of * 
ulſhg ie, Which is, a W. 
l The laſtrumept muſt pe N dane, a vt 

it about till the J curdinal points; are fu 3 
op hee ym, end the x cardinal” points on the 
chett, ut the bottam of the box: Then will the needle, chat 
ſheu the magnetic meridian, ſtand at ny degrees; and the caſt” 
and welt pouns zt 90 degrees, on the graduaced circle wits 


inconveniebcies, errors and defects: 


* 
. g 4 

. þ 9 FT; q 

10 1174 £2 ” ' OILS IN +4 , f, AE, 


T 
ru Va 


464 '  MEMOTRT ff te 
the box : And in this fitaation it muſt be kept, as neat ug j 
FTT 
. Let the index of the. rant be place to that of 
' the arch, on the rim of. the which. the obſerver judges to 
N eee eee. of the Tun, or Har, whole azimuth 
is, ; For, by this mcans the object will be more readily 


3. Torn the quadrant round towards the ſun or ſtar, till it 
appear upon the vertical hair within the teleſcope, to an eye 
looking thorough the ſmall hole or: fight; and then ſlide the in- 
dex —— upwards or downwards on the archy till the object 
de brought by this means to coincide or touch the viſible ho- 


rizon. | * 2 TH}, © 
Laſtly, che degrees and minuten theo markt by the index 
pon the arch of the quadrant, will hem the altitude of the 
ches, which will always be the ſame, whether the inſtrument 
is in motion or at reſt ; at the ſame time the degree cut by the 
index on the horizontal tim or circumfraence of the compaſs- 
box, will give the magnetical azimath of the ſun or ſtar, 
1 1 — may be . — by one 18 [fp 
compaſ requires ſeveral to manage it; w Wie 
ma kei it 225 to ſeveral confiderable rss. 4000 
Haw tbe vartstien of the necdle is found by means af .mag- 
netical azimuth-and* altitude thus obtain'd, is taught in every 
treatiſe of money: Pop co the reſolution of this proble 
ſamewhat troubleſome, and requires ſuch a knowledle of [2 
tine of the ſphere; as every ſeaman has not attain'd, che 
Capt. here exhibits ar'caſy method of diſcovering the variation 
of; the compeſs without any manner; of calculation. 
. Let the magnetic azimuth of the ſun-(or any ſtar, when it 
3s, near the prime vertical, and confideraþly elevated abore the 
horzzot) be found according to the directiom already gigen, be. 
face it arrive at the meridian ;; and note well the altuude, of let 
the index. tema in fat at the lame point gu the arch, 
2. Find the magnetic aimuth of the ſum or ſtat in like Wan- 
e fore, when ch at the Gar degree of ae, 


after it has paſs d the meridian: . 
- 3; If theſe two magnetical 2 ace equal, the need han 
1 


- — 
= 


no, variation ;. if. unequal; «dd them toget 
ſam. will be the. true; azamuth ; ur ſabſiraft the leſs from the 
| lag and half the difference will be the variation tequir d. 

| circumſtances of the obſervation” will the more readily dif- 
cover, whether the declination is caſterly or weſterly. 


N. 3B. 


\ 


/ 
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N. S. Tho' it would be very commendable in ſuch as ds 
the ſea, to learn the names of moſt of the principal ſix d ſtars; 

even that knowledge is not | 

ſtrument : Nor is ir-needful in this caſe do nem graf the la- 
titude of the place of obſervation; provided. the difference of 
latitude between the obſervat ions be not ver e 1 ſuffi- 

ty 


t 

cient that care be taken to obſerve the ſame: re it come: 

to the meridian, and after it has paſs d it: for the ſake. of. 
ater exactneſi, the above caution ſhauld be regarded, 40 wit, 

that the ſtar be at ſome confiderable height above the hörigen, 


and likewiſe neat the prime vertical 4... 4 


2 art Jaw 

The Number of People in Holland and Weſt- Frieſlaud, as 4 

in Harlem, Gouda and the Hague, drawn from rhe Billy 

of Births, Burials, or Marriages in thoſe Places;"by . 
M. Kerſſeboom. Phil. Tranſ. Ne 459. p. 4%. 


VER Y body knows to what uſeſul purpoſes the billa of 
births and burials at the ay of Breſau, the Capital of 
Sleſia, have been applied by Dr. Halley ; a6 allo what cu- 
rious obſervations both moral, phyſical and political have — 7 
made by Sir William Pemy upon the ſame argument, ſevrral 
years before and by Dr. Arbur hnoe and others fince.... ee 


ſeboom. hath not only conſulted them, but acquainted 
more particularly with Mr. King's -obſervations in Dauengsr's 
eſſays, gc. in order to render himſelf more capable of making 
a juſt eſtimate in this matter. 
He begins with the number of inhabitante in the two. proy 
vinces of Holland and Weft- Friefland ; theſe he makes at Ab 
time, viz. in 1138, to amount in all to 980,00, and... prelcnts 
the reader with the following table of the, particulars... ..;. 1... 
Ir exhibits the number of people of all ages, living at he 
ſame time, from the birth to extreme old age; which becauſe 13 


| , —_ . 
ſhews the chances of mortality within the 2 mention d, he 
calls the table of contingency of life and dag 

| ＋ 4g 277 r nie 

* . - : * * v4 3. "4 . 

. $4 3 | ry 

IT — * 1 8 ' v 574 

_—_ 4s "4 

an 1... | » 4; 1 * 7 

* Fa * 1 

»S% 4 > ' Ri — 7 * 

B . — — . 7 : 494.4 4 

, a 4 i * 
ft 7 Del 2678 Them 4:4 ee i Sieve: 778 ww XY 

" : 6+ 4 14 
4 eee nne he 
© Ver. X. 1: Nun 


. . 
*— — RES, | » Aa 


» i 4 oh l 
" * 1 , ; 
0 all [ 
3 I 
WE 
9 * 
TH F 
1 aff 
_ 2 
— "_ 7 


o 46) 25 _ "ghnzoo | 
F | 160 \ 83,400 

. MY * - 5 $7,200 
R 189; 1; G4; | 91,800 
to birth | 


feflor $ Graveſande to know bis A, as well concerning 
Irs juſtneſs, as its firneſs to aſcertain t 


9 


# 


l 7 4 
*.4 «EF, 
- 


2 
the 5 
C7535 : 
G 


„ The fam above 29 years 491,60 


Sum under 25 years of age 388,500 


Sum of all the inhabitants 980,000 


This table is founded upon three principles, bid. correct 
obſervations upon the tables of aſſignable aobuitics in H. 
land, which have been kept there upwards of 123 years; 
wherein the ages of the perſons dying are truly enter'd: 
Upon a ſuppobitionthat there are yearly in the two pro- 
vinces 28.000 living children; and laſtly, that the entire 
num ber of inhabitants in any country is tv the number of the 


births as 25 tO 1. 
his table was ſent ſome time after its compoſure to Pro- 


neſs t the value of annuities on 
lives ; and it met with his approbation. 1 
2 . Frcm 


az Seien, 46 


] it ap 
. Fegpy this table ir ap the number of pe people 19th it the two 5 * 


, and con equent N 
WAY F 


lf are und er th 
Then by follow id ar "A been obſery'd for i 

than 199 years in England, and e in London; ou 
of 35. children borp, 18 of them ate boys, and any 99 7 0 1h 
people is theſe wo Provinces will ba of 


594,900 Males... an. 
436,909 Females. Pp . 


KY 980,909. | g | | U — wr a 
"I: fanther ke that 4 aſhievah 


annuities for lives mentioned be ore, the fernales have in 


4 * 177 of age liv'd about three heh, dee en than 


of males; which he 
het oy compenſation fi For e con 7 e W 


in Be ney of the _ above that of the femgles,.. 
: ed the quantity, he then comes to 
nie of = uality pf theſe 980,006 inbabi * and 


100 ate 25 29 7 o of \ 


2 guenant's eſſays, who With 3 ret cal © 


Judgment. bath N the pepple 9 England i in 7 c follow- 


ing manner. 
"The proportion for very mace inbobitants is 
© . Married men and women | TRIED 
Widowers 1,300 
Unmgrried young men and children 45,000 | 
Servants $0200 200 | 
Ti —— Oe. 4 
| - | 
A. Ys | 100%, 
If this dtnitted, then the nutnber bf each 
fort in and wn boy Friefang will be as underneath. 


M. Ker aue, adde ihat the fad n An raiſe at this 
time 2 20,000 able bodied men, deducting one tenth for dif 


caſes avd other infirmities: Bet then he admits. perſons at 168 
** of age; #.hercas 55 alley. ad mite none till 183 — * 
2 


* 


ſees vo teaſon to differ fram the proportion of My — 
x pains | 
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ſons under that age bei generally too weak to beat the 
farigues of war, on te ve of * er, 

5 e then proceeds to rectify the miſtakes of the learned 
. Jace Vofſius, who makes but 550,000 in Holland, r 
nd, &c, Diſallows Sir William Perry's account of the num - 

ber of people in London; becauſe be makes them alone 

equal to the inhabitants of Holland and Weſt- Frie/land together. 

He cloſes * whole with a table of g preſent value of 
annuities Ives, in proportion to the ordinary or common 
bonds, charged upon theſ Provinces, and ſubjeR to the ex- 

traordinary taxes rais'd at this time, vis. 1738. 

, Hereto is annex'd the degrees of mortality or fatality ſaid 
ts be in the Hague and aagambagr, as alſo the numbers 
and conditions of the inhabitants of Amſterdam, Har lem, 
Gouda, and the Hague, not omitting London at this preſent time. 


two provinces of Am/ter- 
Holland & Wiſt-Frie/. T 


Iss 86156 


120} 13100 


2380 "45700 


4879] 85000 


g f ' | 
eee 59] x49] 52307 
Ss ne 2220991241000] $0500] 20000} 41 5001653600 


The fatality of the quarters, Dead. 


Spring to ſummer 307 | 
| merto the autumnal as. 
\ . Equinox _ | ub. 
Autumn to winter. 28 


TY Winter toſpring * 286 | 


Royart Scr ry,” 4 


eee. months 31 OY one with another; 
Dead. | 
* January 18032 ud 
6 1s „ Oats 
| yoo FOOD. 1508 3:4 Hon 
N 5 s O 44 #14 api Sr ts 
| 25 * nnn AT 100 6 ** hs 1 
BY | 92 me” 
7h Z 
September 99 3 
| Ottober 93 r ae 
Ea +, ; November 3} ©7ES *, "95 bs 7 i 4 


Hence it appears CR is left fatal at * ue 100 


Haagambagt than April; and April than May Fune'; 
that Slay the molt or al month” of all; that remaining 
months ate nearly equal. 
| I; appears farther, chat three parts or ſeaſons of the year 
are yery neatly equal; but that the other go or ſeaſon, 
beginning at the vernal equinox," 1s more than apy of 
the reſt by one fifteenth part. | S 
Table of annuities for life, ' 7 7 2! 
r ys OO 
2 year old. | 
Guild. Guild, Sui, | 
Its preſent value is 1667 that is e 
Sir 700m 0 v inclufive i869. 248 
| 6 1835 5 8 
ay It - 4770 $ 13 
20 16 1667 9 8 
23 21 1587 6 6 
30 a „ 1515 6 12 i 
35 31 1429 7 % 1 
40 36 | 1334 4 10 F 
45 41 1412 5 
30 46 1093 9 3 | 
$9, 107 (he el e 0 (7 
60 56 840 118 
63 61 709 14 2 


70 60 $70. 17 it 
Uſe - 


ME 01 45 4 th 
on 277 V Menne 1 
tion. Let It be debred to brow th e value of 


y annu 1 ſor liſe, for inſtance, of Arte th year, which 
e then rec years 


= grant in the year 1703, upon a li 

Anſwer; The life now in 1738 is between 37 and 38 years 
old : Hence the number between 40 and 36 gives 1334 for 
the preſent value of an annuity of 400 guilders : Hence 


— 1200 guilders is the preſens value of the annuity 


for — life, 

As to that part mbich treats of the aber of inhabitants 
of London Mr. Maitland makes A gue remarks. 

—_ Ker 33 that the city of a arss in 1684, and 
as © cu. contain More inbabitents 
W iy of Lordr, «purer amber of * 

e that gris contains a er pymber of inha- 
bitants Wo! — he has had recourſe to the accounts of 
ame eps 2 publiſn d in both 115 without lying 

ſelf — trouble to enquire into the * of thaſe bis 
"8Wthoricics.; which if he had done, be wopld ſagn have dif- 
cover'd, that the former is a perfect 9 "while" the 
_— is, perhaps, the moſt deſective of a 2 For, the 
.cheift N mentioned are ovly thoſe gt bich the 
pariſh clerks are preſent; which Mr. Maitlaud is of opition 
cannot amount to near two thirds of the whole, as he ndea- 
vours to make appear. 

"The burials in the annex'd table, by forme typogra 
5 in Mr. Mairlend's Political Account of 

535, from which it is taken, — 4 — Hor yo 
23 24 number in Graunt's account, Nat. and Palit. 
Obſere, 3d edit. Land. the ſum total whereot amounting to 
903 50, miſt be 6 _ to 898 59: And as in the annex'd 
term of years, there appears to have dicd of the oe plague 1941 
Maitland's Hiſt. three and a half of which, Mr, 
Mai tland computes IF op died of common diſtem — 
out of each — — ; which amounting to about 61, the {a 
deducted front 89859, the real number of the barely. — 
ſum will be *. to 89798, which raken from 1 the 
total of the chriſtenings,. the remaining ſam will be 1083, 
which divided by ten, * medium — will be 108+ 


yearly in fayour of the chriſtenings. 
A de- 


ow 


© RO AN 
A decenary account of the chiifteviogs arid. bariahs of Concha 
4:41 +12 1 A bg J0Tme Ts.” OO COT” 


+43; 2) 571 y Plague. | ie 
1626 | 6701] 7400] 7% 7534 
1628 864 77400 3 9743 
1629 9901] 8771 877¹ 


1630 | 9376 982811317} 10545 
1631 | 524" $299 274 38562 
032. ge 95471 Bl 9535 
1633 9997] 8392] of 839 
1684 | 98551 10599] 1 10900 _ 
1535 1 10034| 10654] 0] 10651 


Te. Gen. [| Yob$4|, $8909! 1741] 90350 


This difference in fav of the chriſtenings is 0wing to. the 
citizens of that time being almoſt of the ſame perſuafion : Bac 
the civil wat breaking out ſoon after, the people ſeparated 
into a variety bf ſecto, ſubverted rhe Church of and, and 
affumiog the civil power, eſtabliſh'd a ne Church Govern; 
ment. But che members of the aboliſh'd Church 'contingi 
to baptize among themſelves (wirbonut ing their chriſten- 
ings to the hew n members of the company of pariſn- 
clerks) occafioned a very great defect in the account of chrii· 
tepings, annually publiſh'd by the ſaid pariſh-clerks, | 

Fron this epochs is to be dated the excets of tie burials io 
the bills of mortality over the chriſtenings. of London; And 
tho' the Church of England was foon after re · eſtabliſh d, yet 
the numerous difſenters of all denominations, preſevering in 
their ſeparation, continued to Baptize within themſcives, 
without ſending in accounts of their chriſtenings to the feſtor d 
members of the company of pariſh-clerks : And the ſobi@n ſtill 
continuing, the accounts of the chriſtenings and burials of this 
city, remain upon the ancient foot of divißon and imperſection. 

Add to this, that not only all the foreign Churches in Zon- 
don chriſten within themſetves, but likewiſe ſeveral churches 
and chappels of the Church of England, that do not ſend in 
their accounts to the company of pariſh-clerks 5 which; toge- 
ther with thoſe of the Aitfenters and foreigners of all deribm1- 
nations, amount to no leſi a number than one hundred and 
eighty one congtegations, whoſe accounts of chriſtenings are 
not 


the number 
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4 — between the chriſtenings and burials of this city, -i# 
not owing,. as M. Kerfſeboow vainly imagines, to the refidence 
of the M and great reſort of peo- 
Pero. gif parts, bye io fact to the great deſect above men- 
However, fromthe aforeſaid very deſective account of the 
riſteoings. of this city, M. Kerfſeboom has calculated the num- 
bet of its - inhabitants by a medium of the chriſtening in the 
years.1684.and 2685 4 'whereby he makes the number at that 
time amount ta fie hundred th uſand three hundred and ſortie 
. * fours, Baut. as his number, is only taken from a medium of two 
years, Een therefore to reduce the ſame to 
four hundred and fixty.nine thouſand ſeven hun- 
dred, by a medium of twenty . years, he bas unwarrantably 
precluded the ſum of fourteen thouſand ſeven hundred and two, 
the number of chriſteniogs. in the. year 1684. to make room for 
the ſam. of eleven thouſand eight hundred and fi 
- numbex.of chriſtenings. in the year 1674; whereby the number 
of inhabitants in London, is ve OS leſſened. | T 
.. And. as a farther, inſtance; of M. Ker feboom's partiality in 
favour of the city of Paris, he has calculated the number of it 
r mention ing the uncertainty of a _calcula- 
rxon, founded. on a ſhort. ſpace of. time, as he has done in the 
caſe. of London] at a medium of the chriſtenings for the years 
630, 1601 and. 1674; whereby, he makes them at that time 
' amount ca fix hundred and ten thouſand three hundred; adding, 
the. number muſt haze been greater at the end of the laſt cen- 
222 by his extravagant manner of calculation it ſhould be 
abs foal tannins 0 i.e 4464, + N 
B. it appears by the above © page: ten years. account, 
that the cht iſteninga of: London greatly exceed the burials of that 
time... Mr. Aiaitland thinks it will ont be denied, that they 
exceed the ſame at preſent ; eſpecially if we canfider, that the 
number of chriſtenings in Paris, at a medium of nine years 
2 that of 1737) exceeding that of the burials ninety 
eighrycarly; notwithſtanding that city not only abounds with 2 
_ valt number uf religious of butn ſexes, who He ſworn to celib-cy, 
burlikewile many thouſand ſtudents be lunging to the univerſity, 
who lrad a fingle life : Whereas in London there ate no ſuch 
ons to prevent the increaſe of its inhabitants. 

And as in Mr. Alaithand's political account of London p. 340. 
und 548. it appears, that at a medium of nine years, there arc 
me buried in London 293, and io Paris Gly: A 
wy -* whic 


By--vbich--ic. plainly. appears, that the vaſt 


one, the 


rr art aw = 
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which $$ 11738 in favour of the former. So muſt the births in 
London at preſent (according to the above-ſpecified ren years 
account, the reaſons aforeſaid, and the Paris account of chrii- 
tenings) yearly exceed thoſe of Paris 12312 whereby is ſhewn, 
that the inhabitants of Lon don exceed thoſe of Paris above 
three fifths in number. 

What M. Ker ſſeboom's partiality in favour of the cityof Paris 
is owing to, Mr. Maitland does not know, unhtet* it be out of 
ique to Sir William Petty (with whom he feems not well 
pleas d) for ſaying, that the city of London cont ind as many 
inhabitants as the province of Fhlland and Weſt-Friefland : 
Which Mr. Maitland thinks will be no difficult marter to mike 
appear, by allowing M. Ker /eboom's ſuppos d number of 28009 
children to be annually born in the ſaid province: Whereas ac- 
cording to the above · ſpeciſied ten years accoum, and the Paris 
oportion of births, there muſt be annually born in Zondon 

thirty one thouſand and eight children. | 
Therefore as this number, according to Mr. Maitland's caley- 
lation Hiſt. Lond, p. 541, is the produce of 315903, rhe pre- 
ſent of the inhabitants of London, ſo muſt 280, the 

number of children ſuppos d to be born yearly in the province of | 
| Holland and Weſft- Frie/and, he the produce of 555485; the 4 
preſent number of the inhabitants of the ſaid province. Notwith- | i 5 
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ing M. Ker ſſeloom by his exceſſive and unprecedented teck · 

on! the births at a thirty fifth part of the people, has calcu- | 
lated them at 980000. Whereas by the ingenious and learned 1 
| Dr. Halley's method of calculation (which is ſo highly appror'd 1 

of by M. Ker ſſeboom, that he ſeemingly would be thought to 3 
make it the ſtandard of his calculations) the inhabitants of the 8 
province of Holland and W:ſt- Friefland do not amount to twenty = 
vine times the number of the births; which gives room to ſal- _ 
pect, that M. Ker fſeboor has introduced this unheard of exceſs, 
to increaſe the number of people in the ſaid provinge of Holland 
and Vet- Friefland. | P 
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